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RTHODONTISTS, like human beings in any walk of life, are affected by 

two irresistible forces. One is the bond of tradition and the other, the 
impulse of progress. The trouble is that just as tradition ties us down to im- 
pressions of the past, so progress impels‘ us onward to advancement in the 
future. The stronger the fetters of the one, the weaker the urge of the other. 
Justification of either accounts, in a large measure, for differences of opinions 
and differences in understanding them. 

The members of this Association need not be reminded that much that is 
known today by orthodontists about the face has come down by tradition. How 
it originally came about is really not known. As it appears now, the early pio- 
neers in orthodontia seem to have just tumbled over it. Whatever it was that 
they knew, went over big, spread widely, and stuck fast. Even now it still is 
the prevailing notion of a large majority among us. Were it not for recent 
researches in this field there would be no need for disturbing the unperturbed 
equanimity of our traditional knowledge, because a good deal of it is quite 
reasonable. But it appears, from what is being learned gradually, that much of 
it is usually erroneous, at times confusing, and to a large extent misleading. The 
consequences are that prevailing views regarding the faces of orthodontic cases 
are as much divided as they are lacking in substantial support. On this account, 
it might be of interest to recall briefly what is actually known before suggesting 
that which is not known and what should be done about it. 

As early as 1907, in his seventh edition of Malocclusion of the Teeth Ed- 
ward H. Angle was of the opinion that: ‘‘The study of orthodontia is indis- 
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solubly connected with art as related to the human face.’’ He was quite aware 
‘*that while all human faces are greatly alike, yet that all differ.’’ ‘The point 
he makes is that ‘‘lines and rules for their measurement have ever been sought 
by artists, and many have been the plans for determining some basic line or 
principle from which to detect variations from the normal.’’ But Angle realized 
that ‘‘no line, no measurement, admits of anything nearly like universal applica- 
tion.’’ On this account, he holds that ‘‘we should be able to detect not whether 
the lines of the face conform to some certain standard, but whether the features 
of each individual—that is, the forehead, the nose, the chin, the lips, ete.— 
balance, harmonize, or whether they are out of balance, out of harmony, and 
what concerns us most as orthodontists: whether the mouth is in harmonious 
relations with the other features, and if not, what is necessary to establish its 
proper balance.’’ Accordingly, Angle reached the conclusion ‘‘that there is a 
law, for determining the best balance of features’’ and laid it down as follows: 
‘*Tt is that the best balance, the best harmony, the best proportions of the mouth 
in its relation to the other features require that there shall be the full comple- 
ment of the teeth, and that each tooth shall be made to occupy its normal postition 
—normal occlusion.’’ Whether this law is of help in explaining the faces which 
are ‘‘normal’’ and pointing out those which vary, I am not so sure. Certain it 
is that Angle’s intention was to apply this law for ‘‘the determination of the 
requirements in orthodontic operations in each given case.’’ In other words, 
Angle’s assumptions are: (1) that all faces are in balance and harmony when 
their dentitions are in normal occlusion, (2) that all faces are out of balance and 
harmony when their dentitions are in malocclusion, and (3) that all faces are 
restored to balance and harmony when the dentitions are changed by the ortho- 
dontist from malocclusion to normal occlusion. I wonder if, in the thirty-two 
years since the publication of Angle’s book, we got much further than this. 
Many of us refer to ‘‘normal,’’ ‘‘balance’’ and ‘‘harmony’’ as a matter of 
course. The fact is that Angle really never explained (1) what is ‘‘the normal’’ 
in so far as the face is concerned, and (2) what is ‘‘balance and harmony in 
facial features’’ in so far as orthodontic measures are concerned. 

With recent acquisition of knowledge relating to growth, the point of view 
changed, but the picture as a whole is really not much different. Thus J. V. 
Mershon? correctly approaches ‘‘the subject of facial changes as a problem in 
growth and development.’’ He rightly maintains that ‘‘normal growth produces 
a normal face,’’ that, when ‘‘ growth has gone wrong”’ the result is ‘‘an abnormal 
or deformed face’’ and that through proper orthodontic care, the ‘‘deformed 
face’’ is ‘‘transformed into the normal face.’’ This is quite logical and illus- 
trates most clearly the prevailing ideas regarding the face in its orthodontic 
implication. But like Angle, Mershon, too, refers to the normal as a concrete, 
well-established something which everyone knows. He forgets that what is meant 
by ‘‘a normal face’’ and ‘‘normal growth”’ is just taken for granted. I am often 
surprised by the inferences made on the grounds of such assumptions. As an 
example, an interview published in a popular magazine may be cited.* One 
eminent orthodontist taking facial changes, growth, and development for 
granted, makes the claim that ‘‘sometimes by changing faces, we can change 
character and alter the whole future of a child.’’ The promise implied is that 
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physical, mental, as well as social, improvements are attainable by orthodontic 
procedures. The proof in support of this view is ‘‘Bill’’ who ‘‘still wears an 
appliance which brings his lower jaw a bit farther forward every time he opens 
and closes his mouth. In another six months,’’ we are assured, ‘‘his chin will look 
even stronger than it does now.’’ To justify this view, it is explained that ‘‘the 
orthodontist’s job is to visualize the features nature had in mind for each in- 
dividual, and to restore to jaws and teeth their proper relationship to the makeup 
of the skull and body.’’ Of course, it needs no stretch of imagination to realize 
that ‘‘the features nature had in mind’’ are not so well known to most of us, 
and if they were, they would still be rather questionable standards for guidance 
in orthodontic measures. It can hardly be imagined that such standards are 
actually used. But when one is confronted daily, as I am, with the numerous 
dire results of orthodontic practices, I am quite certain that they are. 

It was Calvin S. Case* who, many years ago, was of the opinion that ‘‘one 
should be able to see in the mind’s eye the symmetrical outlines to be worked 
for or toward in the correction of the case in hand.’’ But to be of help to ‘‘the 
mind’s eye,’’ Dr. Case had the good sense to make up an artistic outline as a 
conerete example of a face in profile. ‘‘The facial outlines of this figure,’’ he 
says, ‘‘will be employed throughout classified malocclusions as a standard of 
comparison solely for the purpose of showing the probable degree of disharmonies 
in the facial outlines in different characters and types of protrusi-n and retru- 
sion of the teeth and jaws.’’ How he came to adopt this particular outline as a 
standard for orthodontic guidance is not known and really does not matter now. 
His aim obviously was to make all faces whose dentitions were in ‘‘malocclusion’’ 
and ‘‘elassified’’ conform to this ‘‘standard.”’ 

P. W. Simon® was inclined to look at this problem from an opposite angle. 
Because Edward H. Angle maintained that it is the dentition which indicates 
the need for orthodontic treatment, Simon contends that it is the face which 
determines it. Therefore, to counteract the law of Angle, whereby the status of 
the face is determined by the condition of the dentition, Simon proposed another 
law, the law of the canine, whereby the status of the dentition is determined 
by the condition of the face. But whereas Angle in his reference to the face 
takes into account the whole of it, Simon is content with just one point, the 
orbital point. By the use of this point Simon derives the theory of the ‘‘ orbital 
plane’’ which in conjunction with the canine law is in his opinion the essential 
guide for all orthodontic procedures. 

Interesting and enlightening though these views may be the trouble is that 
I am still bothered by the lack of a proper answer to each of the following ques- 
tions: First, what constitutes a ‘‘normal’’ face? Secondly, what constitutes an 
abnormal face? And thirdly, what are the differences which distinguish the 
abnormal from the normal face about which all orthodontists are so much con- 
cerned? To answer these questions, it seems to me that a new approach must 
be made to the problem as a whole. 


From experiences, in the past, I know that orthodontists are much impressed 
by biologie concepts. The face and the teeth, too, may be dealt with on such 
grounds. In this respect, it is of importance that the face and teeth should be 
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looked at in the light of a living and functioning ensemble. This will give us 
a new starting point and at the same time confirm and furnish what is generally 
regarded as a scientific baekground. 

It is commonly agreed among scientists that ‘‘in nearly all lower vertebrate 
animals ..., the most constant and dominating element of the face is the gate- 
way formed by the mouth and arching jaws to the ‘primitive gut’ or digestive 
tract.’’® It is ‘‘around this architectural centerpiece,’’ as Gregory puts it, that 
‘*the highest facial designs gradually developed.’’ The evidence in support of 
this fundamental truth is abundant and irrefutable. There is more truth than 
humor in Gregory’s statement that ‘‘even the most imposing human faces are 
but madeover fish traps concealed behind a smiling mask but stil set with sharp 
teeth inherited from ferocious premammalian forebears.’’ 

In other words, in this as in other like authoritative scientific works, we are 
reminded of our ancestral history by the presence of teeth. Many facts from 
comparative anatomy and paleontology lend support to the view that for the 
purpose of appraising the status of the face, there is perhaps no biologie yard- 
stick which is better suited than the dentition. Moreover, the human dentition 
in normal occlusion, as suggested by Angle, offers a standard, the validity of 
which folks, having any faith in the creed of orthodontia, certainly cannot 
afford to question or to minimize. 

In this study, therefore, an attempt is made to appraise the face according 
to presence of teeth and to point out the significant differences in facial features 
by the nature of occlusion. The presence of teeth is easily ascertained by count 
and by conformity to the pattern in dental formula. The occlusion of teeth, 
as you all well know, is similarly and satisfactorily determined by approved, 
authoritative, and scientific methods.”.* To this end, paleontology, anthro- 
pology, comparative anatomy, odontology and orthodontia have made many 
notable, important and valuable contributions. We need but consult the 
works of Hunter,® Owen,'° Osborn,’ Angle,’*? Todd,?* Gregory,’* Simpson,*® 
Hrdlicka,'* ** Gregory and Hellman,'* Weidenreich’® and many others to appre- 
ciate the vast number of scientific contributions which deal with this problem. 
Whatever the viewpoint on the problem as a whole, of greatest significance is 
the fact that occlusion is not only an accompanying feature in the natural his- 
tory of the teeth, but also a closely related factor in the evolution of the face. 
It should, however, be remembered that in no other mammal is occlusion of the 
teeth qualified. Occlusion of teeth in general mammalogy just means their 
natural relationship. It is only when the teeth of modern man are referred 
to by the dentist and orthodontist that their occlusion requires special designa- 
tions. Because of certain observable changes from the original natural pattern 
in the occlusion of teeth occurring in modern man, two modifying terms have 
been introduced, the adjective ‘‘normal’’ and the prefix ‘‘mal.’’ Thus ‘‘nor- 
mal’’ occlusion is now applied to the original or primitive form of interrela- 
tionship between the teeth in man, and ‘‘malocclusion’’ to all deviations from 
it. 

In 1921,?° I furnished some evidence of that fact that there is variation to 
be accounted for even when the teeth are in normal occlusion. Evidence 
derived from extensive researches since supports the view that human faces, 
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too, vary regardless of the occlusion of their teeth. In 1936,*! I ventured to 
say that ‘‘if an examination is made of many adult faces with dentitions in 
normal occlusion, it is found that not all of them correspond to one particular 
type.’’ I also was of the opinion then ‘‘that faces are as variable as the per- 
sonalities of the individuals who are wearing them.’’ The trouble is that we 
have as yet failed to recognize with any degree of certainty those particulars 
which make up the differences among them. The reasons for it are: (1) There 
is actually no available yardstick or standard according to which faces may 
be appraised. The designation ‘‘normal face,’’ either because the dentition is 
in normal occlusion or because its features are, as Angle maintains, in ‘‘ balance 
and harmony,’’ is really no measure at all. And (2) there is an actual need 
for some sort of ‘‘measuring rod’’ if a satisfactory understanding of the prob- 
lem entailed in the faces of our cases is to be gained. The immediate task, 
therefore was to find a yardstick or standard so to speak, by the use of which 
faces could be sorted out into certain categories. But in order to be of prac- 
tical use, it was also realized that to be adequate a standard must possess prop- 
erties which not only indicate the differences among faces, but also point out 
the particulars of the differences. Thus finding a standard was really the first 
objective in this study, and refinement in procedure the second. 

It is common practice to study human faces by means of photographs. 
Orthodontists have been doing it ever since the camera came into use. In more 
recent times, the x-ray has been added. The most elaborate and promising 
setup for the study of the face by means of roentgenography has been developed 
by B. Holly Broadbent at the Western Reserve University Medical School under 
the sponsorship of the Bolton Foundation. Both procedures are useful, con- 
venient and highly advantageous. But in photographs and roentgenographs, 
because of their nature, certain confusing and obscuring factors tend to appear. 
Just lights, shadows, distortions and optical illusions are often sufficient to be 
troublesome in appraisals of facial forms, facial size, and facial proportions. 
Besides, pictures and x-rays reproduce the face in its entirety. The face, how- 
ever, cannot be studied as a whole. It is a composite of too many parts. In 
order to learn something about it, the face has to be divided up into the features 
composing it. Certain faciai features, as pointed out by Keith and Campion 
in 1922? and as has since been learned from experience, can be measured with 
some degree of success, and as shown by results of investigations they are of 
considerable value. On this account, the measuring of facial features is always 
resorted to when careful studies are made. Even in roentgenography and 
photography, this expedient is used. Since 1908, I have disciplined myself 
to measure skulls. It was, therefore, very simple for me to adapt the practice 
of anthropologists to the needs of orthodontists. I am consequently well 
trained to obtain reliable measurements of facial features from the living sub- 
jects directly. 

It seemed to me that measuring individuals directly has an advantage over 
measuring complex curves of a three-dimensional object on a flat photograph 
or illusive shadows on a roentgenograph. Thus the measurements to be dealt 
with are those of living people. Moreover, to hold this report down to the 
utmost simplicity, the measurements of the facial features used in this study 
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are confined to those of adults alone; and to make it more reliable just those of 
males were selected. The reasons for it are that in the adult face, most anatomic 
landmarks are more fully developed than those in the pre-adult, and that in 
males they are more emphasized than in females. In this manner, it was aimed 
to obviate complications which might arise when developmental and sexual 
peculiarities are added to those features which by themselves are insufficiently 
understood. 

The subjects originally examined for this study were 308. They are all 
young adult males, and were at the time dental and premedical students at 
Columbia University.* The choice of the material in this study, however, was 
further restricted to those individuals who had complete dentitions in nor- 
mal occlusion. Thus of the 308 students, only 234 had dentitions with the 
full complement of teeth (32). But not all of the 234 had dentitions in normal 
occlusion. Assorting them according to the occlusion of their teeth, the group 
with the full complement of teeth is divided as follows: 


Normal Occlusion 62 
Class I Malocclusion 101 
Class II div. 1 Malocelusion 20 
Class II div. 2 Malocelusion 26 


25 


Class III Malocelusion 


Thus just sixty-two out of 308 had the full complement of teeth in normal 
occlusion and none of them had orthodontic treatment. To be sure, sixty-two 
individuals are not very many. But as is obvious, the requirements for this 
enterprise are extremely exacting. On this account the sixty-two individuals 
who qualified in all respects, although constituting only 26.5 per cent of the 
entire group, should for the present purpose at least be considered adequate. 

Studies of groups, however, entail different objectives, different implica- 
tions, and different procedures from those concerned with individuals. Series 
of dimensions, even of one particular feature, when obtained from different 
individuals will be found to vary considerably. Thus, group studies of anatomic 
features really imply studies in variation. Therefore in studying measurements 
of variable features numerically or quantitatively, it is convenient to reduce 
them from complex assemblages which are often confusing to simple units which 
are more understandable. This is easily accomplished by using the average 
or mean of a variable series of measurements. The average is of help because, 
as representative of a series, it furnishes a yardstick for comparing similar 
series of measurements of other features or different series of measurements of 
the same feature. 

In cases where large dimensions are concerned, such as stature, and where 
rough approximations will suffice, it is possible to point out recognizable differ- 
ences by comparisons of averages alone. Where dimensions are small and the 
likelihood of error relatively large, as in the measurements of facial features, 
averages alone will not do. Facial features, as you well know, are not simple 
units and, as anyone who has had experience will attest, they are difficult to 


*For the privilege of taking their measurements, I am indebted to the late Dean Owre 
of the School of Dental and Oral Surgery and Professor J, Howard McGregor of the Depart- 
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measure accurately. As a consequence, inaccuracies are sometimes unavoidable. 
The meaning of the average is then liable to lose its significance, is easily 
misinterpreted, and may be entirely misunderstood. 

It is, for instance, well established that if each one in a given series of 
dimensions were compared with the average thereof, very few, if any, would 
be found to correspond. Most of the individual dimensions, some larger, others 
smailer, will come close to the average, but just enough to show a central trend 
toward, though -not identical with, it. On this account, it is more desirable 
to have a broader basis for rating variable features, especially such as are 
related to the face, than is afforded by that of the average alone. To this end, 
the standard deviation (obtainable by certain mathematical procedures which 
need not bother us now) is caleulated for the purpose of establishing a ‘‘liberal 
zone,’’ so to speak, around the mean by which variable features may be rated 
on a wider scale. But even when the individual dimensions comprised in an 
entire series are compared with the standard deviation, it is also found that 
not all of them will fall within its range. Thus even within the boundary 
of this broad zone, only 68 per cent of the series are accounted for. The rest 
of them (32 per cent), however, will be left outside of it. Of these approxi- 
mately one half (16 per cent), being larger, will extend to one extreme on the 
plus side, and the other half, smaller, to the other extreme on the minus side. 

Of course, if we wish to be particular about it, we are obliged to recognize 
the different categories or assortments of dimensions established by these boun- 
daries. There are thus (1) those dimensions which approximate the average, 
(2) those which do not come very near the average, but which fall inside the 
boundary of the standard deviation, and (3) those which extend beyond the 
boundary of the standard deviation. Moreover, since it is my purpose to estab- 
lish a ‘‘yardstick’’ or standard, it is of further help to attach the proper label 
to each of these categories. 

The first, of course, is the average. The average need not bother us at all 
because it just indicates what it means, namely, a central trend in a series of 
dimensions toward the mediocre mean. It is of use only as a point to determine 
the dispersion of the individuals in their variation from it. The average, how- 
ever, does not refer specifically to individuals and is practically included in the 
standard deviation. The second category is the standard deviation. Because 
it indicates the closest range of variability of the largest number in a series 
of dimensions, I propose to call this the normal range of variation. The standard 
deviation does take into account the individuals, but only to the extent of 68 
per cent of the entire series. All dimensions of individual features falling 
within the territory of this zone are conse. tly to be considered normal. 
The term ‘‘normal’’ in this case is justified wecause it is applied in conformity 
to the principle of close relationship in dimension as it is indicated by the 
standard deviation.* The term ‘‘normal,’’ thus explained, will be used as 
the standard gauge for the normal range of variation. 


*According to the Funk and Wagnall New Standard Dictionary, the word torm, as it is 
used in biology, is a noun and means “a typical structural unit.” The word normal, used as an 
adjective, means “according to an established law or principle; conformed to a type or standard, 
regular or natural.” “That which is natural is according to nature; that which is normal is 
according to the standard or rule which is observed in nature; a deformity may be natural, 
Symmetry is normal.” 
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The third assortment consisting of those dimensions falling outside the 
limits of the standard deviation, now called the ‘‘normal,’’ may be labeled 
anormal intended to mean not normal. The anormal are situated at the two 
ends of a series and may be further differentiated in accordance with their size. 
Those surpassing the normal in size will be labeled super-a-normal, and those 
falling short of it, swb-a-normal. For the purpose of brevity, the ‘‘a’’ will be 
omitted since the prefixes super and sub are really sufficient to indicate those 
dimensions which are not normal. 

To summarize then, Fig. 1 illustrates the points of importance in the 
establishment of this standard gauge, because it helps to distinguish those 
dimensions which are normal from those which are not normal. As shown 
in this figure, the dimensions of upper face height are arranged according to 
size and distribution. The average of the series is indicated by a heavy vertical 
line in the middle and denotes a point to which none of the individual dimen- 
sions actually correspond; the standard deviation is marked in this figure by the 
single vertical broken line on either side and at the proper distance from the 
average, and shows the latitude within which many dimensions, though not 
corresponding to the average, are to be considered as normal. The dimensions 
exceeding the limits of the standard deviation or the normal range, are not 
abnormal but only out of the normal range; those to the right being super- 
normal, and those to the left subnormal as their sizes indicate. The point to 
remember is that by means of this setup a measure is available by which each 
facial feature can be easily appraised on its own merit, in accordance with 
the three categories in which the dimensions of any series arrange themselves 
(normal, subnormal, or supernormal). The way this works in individual cases 
will be shown presently. 


Subnosmal 
16% 


We 
DIMENSIONS IN MILLINETERS 


Fig. 1.—Range of dimensions of upper face height of sixty-two young adult males with 
dentitions in normal occlusion, showing distribution of those which are defined as normal and 
those which are subnormal or supernormal. Average, 73.4; standard deviation, + 4.5. 


In this study, as in previous ones, the attempt is made to deal with the 
dimensions of those features of the face which, as held by orthodontists, are 
influenced by the effects of occlusion and consequently also by the effects of 
orthodontic treatment. Since the face represents bulk, a complete metric ap- 
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Fig. 2.—A, Drawing of skull in pro- 
file, showing the dimensions in height 
of the facial features studied: 1, Total 
Face; 2, Upper Face; 3, Lower Face; 
4, Dental; 5, Nasal; 6, Nasion-In- 
cision; 7, Ramus. 

B, Drawing of skull in front view, 
showing dimensions in width of the 
facial features studied: 1, Bizygomat- 
ic; 2, Bicondylar; 3, Bigonial; 4, 
Nasal. 

C, Drawing of skull in profile, show- 
ing dimensions in depth of the facial 
features studied: 1, Auriculo-Nasion; 
2, A.-Prosthion; 3, A.-Infradentale; 4, 
A.-Menton; 5, A.-Incision; 6, A.-In- 
franasale; 7, Gonio-Menton; 8, Con- 
dylo-Menton. 
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praisal must of necessity depend on measurements in three planes, height, 
width, and depth. Thus, measurements in height (seven) were taken vertically; 
measurements in width (four) transversely; and measurements in depth (eight) 
anteroposteriorly. In Fig. 2, A, B, and C are shown the features referred 
to and how they are measured on skulls. In Fig. 3 is shown a chart, which I 
eall the anthropometric chart, used for the purpose of recording the measure- 
ments for each individual. 


Name: Date of Examination: Classification: 


Date of Birth: 


Head Length: Total Face Heighi: Auricular Height: 


Head Width: Upper Face Height: Nasion—Bregma 


Min. Frontal: Lower Face Height: Auriculo—Nasion: 


Bizygomatic: Incision-Menton: Auriculo—Prosthion: 


Bicondylar: Dental Height: Auriculo—Infra: 


Bigonial: Nasion-Incision: Auriculo—Incision: 


Gonio-Menton: Nasion-Infra: Auriculo—Menton: 


Nasion-Gonion : Nasal Height: Auriculo—Sub.-Nasion: 


Condylo-Menton: Nasal Width: Height: in. Heel 


Nasion-Condylion: Ramus Height: Weight: lbs. 


VVUUI/IU 
wiv v 


Stage 


Fig. 3.—Anthropometric chart, showing the features which are measured and recorded for each 
case. 


Sex: Age: 
yrs. mos. days 
| 
Remarks: 
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The measurements were originally taken for the purpose of learning first, 
what kind of facial features individuals have whose dentitions are in normal 
ocelusion; secondly, what kind of facial features individuals have whose denti- 
tions are in malocclusion, and thirdly, what the diiferenees are which dis- 
tinguish the facial features of individuals with dentitions in normal occlusion 
from those with dentitions in various classes of malocclusion. A comprehen- 
sive understanding of those differences, it was thought, will enable one to ree- 
ognize the outstanding peculiarities of facial features in different occlusal 
groups, and to trace those changes which occur when dentitions in malocclusion 
are restored to normal occlusion. 

For the purpose of learning about the facial features of individuals with 
dentitions in normal occlusion, the measurements of the group mentioned above 
were used. When the records of the sixty-two young adult males with the 
full complement of teeth in normal occlusion had been worked out, the table 
shown in Fig. 4 was obtained. In this table, first column, are shown in the 
particular features studied. The second column gives the averages or means of 
the dimensions of these features, and the third column, the standard deviation 
for each of them, indicating, as explained, their normal variability. Tables of 
this sort are of value when used for comparisons with similar tables of other 
groups. For such purpose, like tables of groups of individuals with dentitions 
in various classes of malocclusion have also been worked out and prove to be 
very useful. 

For our purpose, however, tables of this sort are not entirely satisfactory. 
Comparisons of such tables lose track of the individuals themselves within the 
‘‘normal’’ range and entirely omit those outside of it. Tables of this sort 
consequently just show group differences. Orthodontic patients, however, do 
not come in groups, at least so I have been told during the last few years. 
Orthodontie practice, like other professional service, is concerned with individ- 
uals. To derive any practical benefit from a table of this sort, it should indicate 
the significance and relationship of the individual to the group and none of 
the individuals must be overlooked. To that end, the table is converted into 
a simple diagram. This diagram is illustrated alongside the table in Fig. 4. 
The way it is made up is as follows: the averages of the dimensions of all the 
characters given in the second column of the table in this figure are indicated 
by a straight vertical line, the average line (A). The range of ‘‘normal 
variation’’ of each of the characters dealt with, as it is indicated by the standard 
deviation, is marked off for each feature by dots on the horizontal line at the 
proper distances in millimeters from that of the average. Those dimensions 
which are larger than the average are placed to the right or plus (+) side; 
and those which are smaller than the average to the left or minus (—) side. 
Then the dots on each side of the average line are joined together (in this 
ease, by broken lines) and the polygon is obtained as it is shown alongside 
the table in Fig. 4. Since this polygon encloses an area within which the 
variability in dimension of facial features is considered normal, it is used 
as the normal standard. To facilitate further procedures, horizontal lines are 
drawn to separate this polygon into four divisions. The one on top is limited to 
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age, stature and weight; the second to facial measurements in height; the 
third to facial measurements in width; and the fourth to facial measurements 
in depth. 

If it is desired to make an appraisal of any particular face, this standard 
is of considerable help. The polygon is used as a background or screen upon 
which the dimensions of the individual are superposed. But since the object 
is to determine the facial status of the individual, it is not the actual size but 
rather the resemblances to, and differences from, the standard which are of 
importance. Thus as shown in Fig. 5A, it is the difference from the average 
in dimensions of each of the facial features of the individual which is plotted 
on the screen or standard.* When the dimension of a certain feature corre- 
sponds to the average, it is plotted on the straight vertical midline. When there 
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Fig. 4.—Tabulation of features of sixty-two young adult males with dentitions in normal 
occlusion, .showing averages (means) and standard deviations of their dimensions, and the 


polygon derived which is used as the normal standard. 


is a difference from the average, a dot is placed at the distance and to the 


proper side of it. Thus if the dimension of any particular feature is larger 
than the average, the dot is placed to the right or plus side at the distance 
indicated by the number of millimeters of the difference; if smaller, to the left 
or minus side. Then, by joining the dots of all the features of that particular 
individual thus plotted, there is produced a sort of wiggle, as skown in Fig. 
5A. In this manner, the facial dimensions of all individuals studied were ap- 
Of course, it entailed a stupendous amount of 
work and study. But as it now appears, the wiggle is of considerable help, 


praised on their own merits. 


*Of course, age, height, and weight are also noted for a general physical appraisal. This 
will be more fully explained when dealing with development. 
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not only to demonstrate the endless variety of ways in which facial features 
differ, but also to point out the significance of these differences.* For example, 
in Fig. 5, are shown the facial wiggles of three individuals: Each is superposed 
on the standard. It is quite clear that in the first of these wiggles (A), just 
two dimensions coincide with the averages for those facial features. In seven- 
teen features, however, the dimensions differ from the average. But what is 
significant in this respect is that in no instance does the wiggle extend beyond 
the limits of the normal range. In the third wiggle, C, all of the dimensions 
diverge more conspicuously from the average than those in A, and some even 
approach the outer boundary quite closely. In the second wiggle, B, most of 
the dimensions come closer to the average but lower face height reaches the 
limiting boundary. It should consequently be noted that in this and the 
following figures, each wiggle shows at a glance not only the resemblances of 
facial features to, or differences from, the average of the group but also points 
out by the character of the zigzag how each of the three faces varies from the 
other two. The point, however, is that the facial features in each of those 
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Fig. 5.—Wiggles of facial features of three individuals with dentitions in normal occlusion, show- 
ing no deviations outside the normal limits. 


three cases, as indicated by the points and zigzags of these wiggles, are all 
normal; that is, none of them exceed in their dimensions the limits of the normal 
range of variation. 


*For the purpose of more detailed studies, however, certain arbitrary distinctions should 
be recognized. Thus when the difference of an individual dimension is directly on the border 
line, it is designated as equal to the limit on that particular side of the standard deviation, 
whether it is plus (+) or minus (—). When the difference exceeds the normal limits by one 
millimeter or less, it is noted as slightly deviating and marked by the (+) or (—) sign sur- 
rounded by a circle; other designations are: deviations from one to five millimeters, one + or -, 
five to ten millimeters two, and so on. In this report the details of the range of pluses or 
minuses are omitted. Just the three general terms are used; namely, normal, plus, and minus. 
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Faces, however, do not all conform to such close resemblances, nor do they 
often differ from each other entirely within the normal limits. These are the 
only three which do that among the sixty-two individuals with normal denti- 
tions. Most faces deviate in some features beyond the normal standard. For 
example, faces may be normal in all features in two planes and exceed the 
normal in most of those in the third. This gives rise to long faces, short faces, 
wide faces, narrow faces, deep faces, and shallow faces. In Fig. 6, for instance, 
are shown the wiggles of three faces. Each one of them is normal in all the 
features of two planes and exceeds the normal limits in most of the features of 
the third. Thus, the face shown by the wiggle in Fig. 6A, is normal in width 
and depth, but it is not normal in five out of the seven features in height. 
Again, the face in Fig. 6B, is normal in height and depth, but it is not normal in 
three out of the four features in width. Further, in Fig. 6C, the face is 
normal in height and width but it is not normal in six out of the eight features 
in depth. This in a general way explains a certain particular in the nature of 
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Fig. 6.—Wiggles of facial features of three individuals with dentitions in normal occlusion, show- 
ing deviations outside the normal limits in one of three planes. 

variation and that is, there is a certain independence in the variability of faces 
with dentitions in normal occlusion, in so far as height, width, and depth are 
concerned. In these instances, the dimensions of most of the features in one 
plane may deviate independently from those in the other two planes which are 
normal. 

Other tests, however, show that independence in facial variation is also 
characteristic of every feature in each of the three planes. That is, some faces 
may vary from the normal in just one, and others in as many as sixteen of 
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the nineteen features listed. In Fig. 7, for example, are shown the wiggles of 
three faces. In one, A, eighteen of the features are normal. The only one not 
normal is bicondylar width which is greater than normal. In the second 
wiggle, Fig. 7B, only five are normal, but fourteen out of the nineteen facial 
features are not normal. Of the fourteen, twelve are subnormal and only two 
supernormal. In other words, the face represented by this wiggle is on the 
whole not only smaller than the average, but also smaller than the limits of 
normal variation. In spite of this, nasal width and dental height are super- 
normal. In this respect the two features which are supernormal may be con- 
sidered incongruous or out of ‘‘balance and harmony’’ with the other features 
which are subnormal. In the face shown by the third wiggle, Fig. 7C, the 
dimensions of six of its features are normal and those of thirteen extend beyond 
the normal limits, all of which are greater than the normal, or supernormal. 
This, un a way demonstrates the nature of this standard, the method of applying 
it, and the result obtainable in appraising facial features. 


HETCH T 


Aw--Naston 

Aur-Prosthion 
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Fig. 7.—Wiggles of facial features of three individuals with dentitions in normal occlu- 


sion, showing deviations in individual features: A, 18 normal, 1 supernormal; B, 5 normal, 2 
supernormal, 12 subnormal; C, 6 normal, 13 supernormal. 
Let us now examine the practical significance of this standard and its use 
in facial appraisals. In Fig. 8 are shown the profile outlines (made from 
photographie tracings) of three faces of individuals whose dentitions are in 
normal occlusion. The profile differences, of course, are noticeable at a glance. 
As orthodontists, however, we are likely to be partial and judge such facial 
profiles by the looks of the chin. I do not know just what most of us might 
say about the chin of the face in the middle, marked A, but when compared 
with this chin, the face marked B is clearly receding and the other in C pro- 
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truding. To what particulars may such differences in chins be attributed? Let 
us examine the wiggles of each of them. In Fig. 9 is shown the wiggle of the 
middle face, A, superposed on the normal standard. It is at once clear that 
this face is a completely normal face since all the dimensions of its features 
are within the range of normal variation with the exception of just three. Two . 
of the three dimensions, upper face and nasal height, fall upon the limiting 
boundary line and the third, bizygomatic width, is slightly outside of it. Sine 


£ 


Fig. 8.—Facial profile outlines of young adult males with dentitions in normal occlusion, show- 
ing extremes in variety of chins: A, normal; B, receding; C, prominent. 
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Fig. 9.—Wiggle of face in Fig. 8A, superposed on normal standard, showing dimensions of 
features within normal limits, 
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the interest is in the chin, it is clear that the dimensions of the mandible are 
all normal. The wiggle of face B in Fig. 8, with the receding chin, is shown 
in Fig. 10. Of interest in this wiggle are those features which are subnormal 
and those on the boundary line to the subnormal side. When these features 
are examined, they show a minimal normal dimension in lower face height and 
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a subnormal dimension in bigonial width; a very short (subnormal) dimension 
in auriculo-menton and still shorter one in gonio-menton. There is another 
subnormal dimension in auriculo-nasion which need not bother us now, since it 
has really nothing to do with the chin. But the subnature of the other dimen- 
sions is significant. They show that the receding chin is not due to an acute 
mandibular angle (condylo-menton) nor to a short ramus (ramus height), 
both of which are normal. The body of the mandible, however, as measured 
from the angle to the chin (gonio-menton) is shorter than normal, and therefore 
the chin is in the posterior position as indicated by the auriculo-menton dimen- 
sion. Besides this, the dimension of the mandible is also smaller in height (lower 
face height) and in width (bizygomatie width). In this connection, it should 
be pointed out that it is possible to have a face with a receding chin in spite 
of the presence of the full complement of teeth in normal occlusion. 
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Fig. 10.—Wiggle of face in Fig. 8B, superposed on normal standard, showing subnormal 
dimensions of mandible. 


\ 
\ 


HEIGHT 


WA 


4 


W/DTH 


ean 


\. 


A similar analysis of the third face, Fig. 8C, is given in Fig. 11. This 
figure brings out other interesting facts. The face shown in this wiggle is 
normal in height despite the fact that it has a close-bite (subnormal dental 
height). This is brought about by the normal nasion-incision and supernormal 
auriculo-prosthion dimensions. In width this face is normal. But in depth 
most of the features below the nose are considerably supernormal. Thus the 
prominence of the chin as it is shown by the auriculo-menton dimension is not 
due to a larger body of the mandible (gonio-menton) nor to an obtuse angle 
(condylo-menton). These dimensions are normal. Ramus height, however, is 
supernormal and dental height subnormal. The former brings the mandible 
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more forward, the latter emphasizes it. Gonio-menton just indicates it. Of 
ec irse, in adaptation to this condition, in the mandible, all upper facial features 
are supernormal in depth, though normal in height and width. Many more 
examples of this sort could be added to show the number of ways in which the 
particulars of certain peculiarities can be pointed out. But for the present 
purpose, it would just be needless repetition. Of course, I am mindful of the 
comment usually made—that a few selected samples out of the total number 
of cases are not convincing. To head off such objection, I am giving in tabular 
form (Table I) a full account of the facts brought out in the study of the 
sixty-two individuals with normal occlusion. The numbers are the percentages 
of the group, 62 being equal to 100 per cent. In the first column of this table 
are the features studied. As was pointed out before, the dimensions of the 
facial features when measured by the established standard are divided first 
into two categories, the normal and the anormal. In the second column are 
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Fig. 11.—Wiggle of face in Fig. 8C, superposed on normal standard, showing supernormal 
dimensions in depth and subnormal dental height. 


HEIGHT 


WIDTH 


DE PTH 


given the percentages of those dimensions which are normal and in the third 
column, those which are anormal. These two columns bring out the fact that 
facial features are more often normal than not. But they also show that the 
frequency is not alike for all the features. The range of the normal is from 
60 per cent in lower face height to 77 per cent in bizygomatice width. In other 
words, among individuals whose dentitions are in normal occlusion, the dimen- 
sions of a large number of the facial features are normal, but the dimensions 
of some of the features are more often normal than those of the others. This 
of course is also true of the anormal, but in reverse order. 
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It was further pointed out that the dimensions of the facial features which 
are not normal fall into two categories, those which are larger (supernormal) 
and those which are smaller (subnormal) than normal. In columns four and 
six, the figures are given for the two divisions of the anormal, in the former 
are the smaller and in the latter the larger. Between them is a repetition of 
column 2. Of particular interest in columns four and six is the fact that those 
features which are not normal, when sorted out into subnormal and super- 


normal, are not always evenly divided. In only three features (total face, 
upper face, and nasion-incision heights) are the subnormal and supernormal 
equal to each other. In some, the subnormal is more frequent than the super- 
normal, in others the reverse is true. The interpretation of this twofold division 


TABLE I 


DISTRIBUTION OF THE NORMAL, SUBNORMAL AND SUPERNORMAL IN DIMENSIONS OF FACIAL 
FEATURES AMONG 62 INDIVIDUALS WITH DENTITIONS IN NORMAL OCCLUSION 
(GIVEN IN PERCENTAGES) 


FEATURES N 
Total F. 68 32 | 68 
Upper F. | 68 3% j 68 
Lower F. 60 ‘ 60 
Heights Dental | 66 : j 66 
Nasal 71 ¢ 1 71 
Nas.-Ine. 74 2 : 74 
Ramus 64 36 | j 64 


Bizygo. 77 
Bicond. 66 66 
Bigon. 69 69 
Nasal 66 : 66 
Nas. 66 66 
.-Pros. 61 61 
.-Infraden. 66 3 66 
.-Men. 68 32 : 68 
. Ine. 76 76 
A.-Infranas. 69 : } 69 
Gon.-Men. 71 24 8 71 
Cond.-Men. 66 : } 66 


N, Normal , Subnormal 
+, Supernormal and subnormal combined . Supernormal 
. Symmetry 


+ 


Widths 


Depths 


of the anormal is (1) that the anormal dimensions of facial features which are 
equally or symmetrically divided between subnormal and supernormal may be 
considered as not significant. This is because they really imply nothing in 
addition to the fact of being anormal. They are just as likely to be larger 
as they are to be smaller than normal. But (2) the fact that the one is more 
frequent than the other is of significance because it indicates that of the features 
which exceed the normal more often, some tend to be either larger or smaller 
as the case may be. Thus as shown in bizygomatie width, 77 per cent of the 
dimensions are normal and twenty-three are anormal. But of the twenty-three 
which are not normal, five are smaller and eighteen larger than the normal. 
If the five smaller dimensions should cancel five larger ones, then there still 
remains a difference of 13 per cent of cases which are greater in bizygomatic 
widths. The conclusion then is that asymmetries are significant, because they 
indicate certain trends or tendencies. In this case the tendency is toward a 


+ | ASYM. 
16 
18 
18 
11 | 
13 
20 
18 
16 
16 
16 
| 
18 
19 + 
13 + 
15 
11 
18 + 


Milo Hellman 


946 


broader face. Furthermore, as noted in the last column in Table I, there are 
asymmetries of other features too. To be sure none of them are as marked as 
that in bizygomatic width. Some apparently favor the subnormal trend. Since 
the percentages in most of them are rather low, I shall consider them significant 
only when they are at least 5 per cent. Accordingly, in individuals with denti- 
tions in normal occlusion, the facial features which deviate from the normal 
are five in number. First is nasal height which tends to be less than normal in 
7 per cent of cases; second, bizygomatic width, greater in 13 per cent; third 
auriculo-nasion depth, less in 8 per cent; fourth, auriculo-menton depth, more 
in 6 per cent; and fifth, gonio-menton depth, less in 7 per cent. 

The importance of these facts becomes more understandable when like 
analyses are made of the facial features in individuals with malocclusion of the 
teeth. In Table II, like facts are compiled as in Table I. But whereas the 
figures in the latter indicate frequencies of facial features in individuals with 
normal occlusion, those in the former show frequencies of individuals with 
Class II Division 1 malocclusion. The general facts are the same in Table II 
as in Table I. But the details are very much different. As shown in Table 
II, it is quite obvious that the dimensions of the facial features of Class II 
Division 1 cases are divided into the same categories as those with normal 
occlusion. Namely, each of the features are grouped under the headings normal, 
supernormal, and subnormal. But without going into more detail, it should also 
be noted, first, that in Class II Division 1 malocclusion, the number of the 
dimensions which are normal in each of the features fluctuates a great deal 
more than in normal occlusion. Secondly, that the number of the normal is 
not always higher than that of the anormal. In bizygomatie width, for example, 
the anormal is higher (65 per cent) than the normal (35 per cent). Thus the 


TABLE ITI 


DISTRIBUTION OF THE NORMAL, SUBNORMAL AND SUPERNORMAL IN DIMENSIONS OF FACIAL 
FEATURES AMONG 20 INDIVIDUALS WITH DENTITIONS IN CLASS II Drv. 1 MALOcCLUSION 
(GIVEN IN PERCENTAGES) 


FEATURES | N + _ N + ASYM. 
Total F. 70 30 8 70 22 +14- 
Upper F. 60 40 10 60 30 +20 
Lower F. 70 30 15 70 15 — 
Heights Dental 80 20 15 80 5 -—10- 
Nasal 80 20 10 80 10 = 
Nas.-Inc. 65 35 14 65 21 +7 
Ramus 55 45 26 55 19 - 7- 
Bizygo. 35 65 35 35 30 -5 
. Bicond. 50 50 35 50 15 —20~- 
Witths Bigon. 60 40 20 60 20 
Nasal 55 45 35 55 10 -25 
A.-Nas. 60 40 20 60 20 = 
A.-Pros. 65 35 21 65 14 -—7 
A.-Infraden. 55 45 40 55 5 —35 - 
A.-Men. 45 55 45 45 10 --35 — 
Depths A.-Inc. 60 40 20 60 20 ive 
A.-Infranas, 55 45 30 55 15 —15 
Gon.-Men. 65 35 30 65 5 —25 — 
Cond.-Men. 70 30 30 70 0 -30 —- 
N, Normal -, Subnormal 
+, Supernormal and subnormal combined +, Supernormal 
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number of the normal in bizygomatic width on the one hand is extremely low 
(35 per cent of the group) and equals that of the subnormal; that in nasal 
height and dental height is extremely high (80 per cent). Thirdly, that of the 
dimensions which are not normal, those of five features (lower face height, 
nasal height, bigonial width, auriculo-nasion and auriculo-incision depth) are 
evenly divided or symmetrical in subnormal and supernormal. The rest of them 
(fourteen features) are lopsided or asymmetrical in number. And last, that the 
features in which asymmetries occur are less in number but more marked, 
occurring in 5 per cent to 35 per cent of cases against 1 to 13 per cent in 
normal occlusion. The asymmetries favoring supernormal are in height alone 
(total face, upper face, and nasion-incision), and those favoring subnormal are 
in width and depth affecting the dimensions of eleven features. 

In Class III malocclusion, as shown in Table III, the number of the 
normal in each of the features also fluctuates more than in normal occlusion, 
but not as much as in Class II Division 1. The number of the normal, as in Class 


TABLE III 


DISTRIBUTION OF THE NORMAL, SUBNORMAL AND SUPERNORMAL IN DIMENSIONS OF FACIAL 
FEATURES AMONG 25 INDIVIDUALS WITH DENTITIONS IN CLASS III MALOCCLUSION 
(GIVEN IN PERCENTAGES) 


FEATURES + 


Total F. | 56 44 

Upper F. 65 35 

Lower F. 60 40 
Heights Dental 40 60 
Nasal 48 52 
Nas.-Inc. 48 52 
Ramus 60 40 
Bizygo. 60 40 
Bicond. 65 35 
Bigon. 65 
Nasal 48 


A.-Nas. 60 
A.-Pros. 44 
A.-Infraden. 65 
A.-Men. 56 
A.-Ine. 76 
A.-Infranas. 52 
Gon.-Men. 72 
Cond.-Men. 52 


N, Normal -, Subnormal 


+, Supernormal and subnormal combined +, Supernormal 
=, Symmetry 


Widths 


II Division 1, is also not always higher than the anormal. Thus the normal 
in dental height is 40 per cent, anormal 60 per cent, and in auriculo-prosthion 
depth, normal 44 per cent, anormal 56 per cent. Of the dimensions which are 
not normal, only two features (ramus height and bizygomatie width) are sym- 
metrically divided. Of the seventeen which are asymmetrical, seven favor the 
supernormal and ten the subnormal. 

What, then, are the outstanding differences in the dimensions of the facial 
features, which distinguish one group from the other? Since those dimensions 
which are normal are also alike in all three groups, they furnish no particular 
information. We must, therefore, look at those dimensions which are not 
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normal. As pointed out, the anormal dimensions divide up in two ways, equally 
or symmetrically, and unequally or asymmetrically. The symmetrical division 
has no other meaning except that any feature which, when not normal, is as 
likely to be greater as it is to be less than normal. The asymmetrical division, 
however, is of considerable significance. Besides showing that anormal features 
are likely to be greater or less than normal ones, asymmetries also indicate 
that the prevalence of the one or the other is likely to be more frequent. In 
Table IV an account is given of the differences in only those dimensions which 
are not normal. The sign of equality (—) indicates that the anormal dimen- 
sions of that feature are evenly or symmetrically divided. The figures are the 
percentages of the number of dimensions in the series and indicate the extent 
of their asymmetrical distribution. The minus and plus signs indicate whether 
the dimensions are subnormal or supernormal. 

Since the symmetrical distributions are irrelevant, they may be disregarded. 
The asymmetries, however, are important and will be considered in greater 
detail. In the first column of this table are the features enumerated, in the 
second, the figures refer to the differences of the facial dimensions as found in 
the normal occlusion group. In the third column, the differences are those 
found in Class II Division 1 cases of malocclusion and in the fourth, those in 
Class III. In the normal occlusion column, it is at once obvious that there are 
just three features which are anormal in dimension and evenly divided, total 
face, upper face, and nasion-incision heights. In all other features, however, 
the anormal dimensions are asymmetrically divided. The percentages of the 
differences are low, that of bizygomatie width (13 per cent) being the highest.* 


TABLE IV 


COMPARISON OF SYMMETRICAL AND ASYMMETRICAL DEVIATIONS OF ANORMAL FACIAL FEATURES 


FEATURES OCCLUSION 
MEASURED N. 0 1 | 
Total F. = +14 +20 
Upper F. = +20 -19 
Lower F. -4 — +8 
Heights Dental +2 -10 +60 
Nasal - 7 = +12 
Nas.-Inc. = + 7 -12 
Ramus a; +4 - 7 = 

Bizygo. +13 -5 = 
Bicond. 2 —20 —11 
Nasal 2 —25 
A.-Nas. - 8 = —24 
A.-Pros. - 3 - —40 
A.-Infraden. +4 —35 +19 
A.-Men. +6 —35 +28 
Depths A,-Ine. | +2 = - 8 
A.-Infranas. | —15 —40 
Gon.-Men. - 7 -25 -4 
Cond.-Men. | +2 —30 +16 

N, Normal +, Supernormal 
=, Symmetry -, Subnormal 


*If any significance is to be attached to this, it would rest with the explanation that wide 
zygomatic arches indicate robust temporal muscles. Adding such muscles to dentitions in normal 
occlusion, it just points to better mastication. This, however, is not the rule since it occurs only 
in 13 per cent of cases. 
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Moreover, since these asymmetries vefer to features of faces with dentitions in 
normal occlusion, they in turn may be used as standards for comparisons. That 
is, if the percentage of dimensions of any features in other groups is to be of 
significance, it must be greater. In the third column of Table IV are like 
figures obtained from the Class II Division 1 group. Several conspicuous 
differences appear between these two columns: (1) in Class II Division 1 faces 
there are more (five) features whose anormal dimensions are evenly or sym- 
metrically distributed than in those with normal occlusion; (2) none of the 
features whose anormal dimensions are symmetrically distributed correspond 
in these two groups; (3) the significant fact is that, although the features whose 
dimensions are asymmetrically divided are less in number in Class II Division 1, 
the differences between the subnormal and supernormal exceed by far those in 
the normal occlusion; (4) among the fourteen features whose dimensions are 
asymmetrically divided, three—total face height, upper face height, and nasio- 
incision height—are supernormal, and the remaining eleven are all subnormal. 
In other words, if the features whose dimensions are asymmetrically divided 
are taken all together, it is clear that the faces of certain Class II Division 1 
eases differ from those with normal occlusion in that they are higher, narrower, 
and shallower. But if the frequency with which the asymmetries occur is 
taken into account, certain features become most conspicuous. Thus in depth, 
all features when not normal are subnormal. But most frequent among them 
are auriculo-infradentale and auriculo-menton which occur in 35 per cent of 
eases, and least frequent is auriculo-prosthion found only in 7 per cent of 
eases. In width, nasal is most often (25 per cent) subnormal, followed by 
bicondylar (20 per cent) and bizygomatic (5 per cent). But in height, the 
upper face (nasion to prosthion) is most often (20 per cent) supernormal, 
followed in turn by total face (14 per cent) and nasion-incision height (7 per 
cent). The important facts thus revealed are that in faces with dentitions in 
Class II Division 1 malocclusion, the maxilla is most often, though not always, 
greater in height and the mandible less in all of its dimensions than in those 
with normal occlusion. 

Similar comparisons of faces with dentitions in Class III malocclusion 
confirm and emphasize the facts derived from those with Class II Division 1, 
just by contrast. Whereas the dimensions in Class II Division 1 faces are 
symmetrically divided in five features, those in Class III are symmetrical in 
but two. The asymmetrical features in Class II Division 1 cases are super- 
- normal in three and subnormal in eleven; in Class III they are supernormal in 
seven features and subnormal in ten. None of the symmetric features in Class 
III coincide with those of the other two groups. The supernormal total face 
height in Class III coincides with that in Class II Division 1. But in contrast 
with Class II Division 1, in Class III upper face height is most often sub- 
normal (19 per cent), lower face height infrequently supernormal (in 8 per 
cent of cases), and dental height entirely supernormal, i.e., in all the cases - 
(60 per cent) which are not normal. In width, three of the facial features 
of Class III are subnormal, nasal 4 per cent, bigonial 5 per cent, and bicondylar 
11 per cent. In depth, the dimensions are divided into two categories. On the 
one hand, the Class III face is frequently subnormal in auriculo-nasion (24 
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per cent), auriculo-prosthion (40 per cent), and auriculo-infranasale (40 per 
cent), rarely so in gonio-menton (4 per cent), and somewhat more frequently 
subnormal in auriculo-incision (8 per cent). On the other hand, the Class III 
face is supernormal in auriculo-infradentale (19 per cent), auriculo-menton 
(28 per cent), and condylo-menton (16 per cent). 

The most conspicuous peculiarities in Class III faces are thus a super- 
normal total face height associated with an open-bite (dental height), a sub- 
normal upper face height with a supernormal nasal height. The upper face 
(auriculo-prosthion) is also very often shallow, the lower (auriculo-infradentale 
and auriculo-menton) deep, and the mandibular angle (condylo-menton) often 
obtuse. 

This in a way sums up the collective evidence for the differences in facial 
dimensions of the three occlusal groups. 


SUMMARY 


In a brief summary of the essential points aimed at, it may be stated: 

1. That according to prevailing notions among orthodontists a face is 
normal when its dentition is in normal occlusion and, conversely, a face is 
abnormal when its dentition is in malocclusion. The inference is that ortho- 
dontic treatment changes the abnormal face to the normal as the dentition is 
restored to normal occlusion from malocclusion. 

2. That what is meant by a normal face is usually just taken for granted 
because it was at no time clearly defined. 

3. That a systematic metrical study of facial features of sixty-two young 
adult white males with full complements of teeth in normal occlusion reveals 
the fact that their faces are extremely variable. 

4. That in order to understand the nature of facial variation, it is essential 
to have a.standard measure to determine what is normal and what is not normal. 

5. That by the use of the standard described, it is found that the dimen- 
sions of the facial features studied in the group with normal occlusion are not 
all normal. The proportion of those features which are normal to those which 
are not normal is on the whole approximately 2:1. In faces with dentitions 
in Class II Division 1 and Class III, it is extremely variable, ranging from 
4:1 to 1:2. 

6. That dimensions of facial features which are not normal are found to be 
of two sorts. One comprises those dimensions which are larger and the other 
those which are smaller than normal. 

7. That in some facial features, the number of anormal dimensions whicli 
are larger is equal to those which are smaller than normal; that is, they are 
symmetrically divided. 

8. That equally or symmetrically divided dimensions have little significance 
beyond ‘the fact that they are larger or smaller than the normal and that they 
are as likely to be the one as the other. 

9. That when unequally or asymmetrically divided, the dimensions of those 
features which are not normal indicate certain trends; that is, they are more 
often either larger or smaller than the normal. 
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10. That asymmetrical division is to be noted both in dimensions of faces 
with dentitions in normal occlusion and in faces with dentitions in Class II 
Division 1 and Class III malocclusion. 

11. That in faces with dentitions in normal occlusion, the asymmetries are 
very slight while in those with malocclusion they are very marked. 

12. That as the asymmetries become more unbalanced, they clearly indi- 
eate (a) the differences between the-same features in faces with dentition in 
normal occlusion and malocclusion and (b) the differences between features 
of faces with dentitions in Class II Division 1 and Class III malocclusion. 

It is thus clear that the use of the described ‘‘standard’’ provides a measure 
which greatly reduces the confusing intricacies of facial variation and simplifies 
the practical problem of appraising faces for orthodontie needs. 


I wish to express my indebtedness to my daughter, Edith, for her painstaking care and 
patient cooperation in making up the drawings and tables used in this paper. 


REFERENCES 


. Angle, Edward H.: Malocclusion of the Teeth, Ed. 7, Philadelphia, 1907, The 8. S. White 
Dental Mfg. Co. 

. Mershon, John V.: Facial Changes, ‘‘The Human Face, A Symposium,’’ Dental Cosmos 
113, 1935. 

. Reader’s Digest: page 89, March, 1936. 

. Case, Calvin S.: Dental Orthopedia and Prosthetic Correction of Cleft Palate, Chicago, 
1921, The C. S. Case Co. 

. Simon, Paul W.: Fundamental Principles of a Systematic Diagnosis of Dental Anomalies, 
Boston, 1926, The Stratford Co. 

. Gregory, William K.: Our Face from Fish to Man, A Portrait Gallery of Our Ancient 
Ancestors and Kinsfolk together with a Concise History of Our Best Features, The 
Knickerbocker Press, New York, 1929, G. B. Putnam’s Sons. 

. Hellman, Milo: Variation in Occlusion, Dental Cosmos 63: 608, 1921. 

. Hellman, Milo: An Interpretation of Angle’s Classification of Malocclusion of the Teeth 
Supported by Evidence from Comparative Anatomy and Evolution, Dental Cosmos 
April, 1920. 

, eter, John: The Natural History of the Human Teeth: Explaining Their Structure, 
Use, Formation, Growth, and Diseases, London, 1803, J. Johnson. 

. Owen, Richard: Odontography; or, A Treatise on the Comparative Anatomy of the 
Teeth, London, 1840-45, Schulze & Co. 

. Osborn, Henry Fairfield: Evolution of Mammalian Molar Teeth to and From the Tri- 
angular Type, New York, 1907, The Macmillan Co. 

2. Angle, Edward H.: Malocclusion of the Teeth, Ed. 7, Philadelphia, 1907, The 8. S. White 
Dental Mfg. Co. 

. Todd, T. Wingate: An Introduction to The Mammalian Dentition, St. Louis, 1918, The 
C. V. Mosby Co. 

. Gregory, William K.: The Origin and Evolution of the Human Dentition, Baltimore, 
1922, Williams and Wilkins Co. y 

5. Simpson, George Gaylord: Studies of the Earliest Mammalian Dentitions, Dental Cosmos, 
August and September, 78: 791, and 78: 940, 1936. 

j. Hrdlitka, AleS’: Shovel-Shaped Teeth, Am. J. Phys. Anthropol. 4: 429, 1920. 

7. Hrdlitka, AleS: Further Studies in Tooth Morphology, Am. J. Phys. Anthropol. 4: 141, 
1920. 

. Gregory, William K., and Hellman, Milo: The Dentition of Dryopitheous and the Origin 
of Man, Anthropological Papers of the American Museum of Natural History, Vol. 
XXVIII, Part I, New York, 1926. 

9. Weidenreich, Franz: The Dentition of Sinanthropus Pekinensis, Paleontologica Sinica, 
Series 101, Peiping (Peking), 1937. 

- Hellman, Milo: Variation in Occlusion, Dental Cosmos 63: 608, 1921. 

- Hellman, Milo: Some Biologic Aspects: Their Implication and Application in Ortho- 
dontic Practice, Int. J. ORTHODONTIA 23: 761, 1937. 

2. Keith, Sir Arthur, F. R. S., and Campion, George, L.D.S.: A Contribution to the Mecha- 
nism of Growth of the Human Face, Dental Record Vol. XLII, No. 2, London, 
February, 1922. 


Firry-SEveNTiH Srreer 


] 
] 
] 
] 
1 
] 
l 
] 
2 
2 


SOME STUDIES OF ADAPTATIONS IN DENTITIONS OF MAMMALS, 
INCLUDING MAN 


Epwin H. Couspert, Px.D.,* New York, N. Y. 


I. INTRODUCTION 


HE student of mammalian evolution, no matter how extended or lengthy 

his studies may be, can never help but be impressed by the great diversity 
shown in the adaptive radiation of the mammals. Looking at those mammals 
which are now our contemporaries, he is struck by the many differences 
between elephants and mice, whales and antelopes, armadillos and eats, 
giraffes and apes; yet from the evidence of paleontology, comparative anat- 
omy, and embryology he knows that all of these diverse mammals had an 
ultimate common origin, running back to a period of time many millions of 
years in the past. 

The great differences that separate the several groups of modern mam- 
mals from each other extend throughout the various complex details of their 
anatomy; so it is that elephants and mice and all of the other modern mam- 
mals, equally diverse each from the other, are differentiated by great dissimi- 
larities not only in size, and in the adaptations of their skulls, skeletal strue- 
ture, muscular development, and internal organs, but also by the extensive 
adaptations in their dental anatomy.’ Looking at the modern mammals by 
themselves, one might wonder how such very diverse teeth as these animals 
possess could be derived from a single primitive type of dentition—but such 
would seem to be the case. For when the evolution of the mammalian groups 
is followed back through geologic time, it can be seen that the teeth in these 
groups become more and more similar, until at a very distant period all mam- 
mal teeth approach a common primitive type. And this primitive mammalian 
dentition may in turn be derived directly from the dentition of certain ancient 
reptiles—the precursors and ancestors of the mammals. 


II. THE ORIGIN AND ADAPTIVE RADIATION OF MAMMALIAN TEETH 


1. The Reptilian Heritage of the Mammalian Dentition 


These ancient reptiles, known as Therapsids, living in the Triassic period 
of the Earth’s history some 200 million years ago, were in spite of their great 
antiquity, very much like some of the primitive mammals to which they were 
the direct ancestors. In most of the details of their anatomy, as we know it, 
they were very mammal-like, so that with some of them the question as to 
their relationships—whether they were very advanced reptiles or very primi- 
tive mammals—indeed becomes much involved. They may be considered as 
the ‘‘missing links’’ bridging the gap between the reptiles and the mammals. 


*Assistant curator of Vertebrate Paleontology, The American Museum of Natural History, 
New York. 

Presented before the Thirtieth Annual Meeting of The Eastern Association of Graduates 
of the Angle School of Orthodontia, New York, N. Y., May 8, 1939. 


952 


43 
; 
5 
| 


Studies of Adaptations in Dentitions 953 

As might be expected, the teeth of these very advanced reptiles show 
many characters prophetic of the mammalian dentition. For instance, the 
dentition in the therapsid reptiles was heterodont, in contradistinction to the 
dentition of more generalized reptiles, in which all of the teeth are simple and 
much alike. In the therapsids there were four kinds of teeth, incisors, large 
canines, and ‘‘premolars’’ and ‘‘molars’’ behind the canines. Moreover, in 
these mammal-like reptiles, the premolar and molar teeth were not simple, as 
in typical reptiles, but already showed the beginnings of a complex pattern, 
so characteristic of the post-canine teeth in the higher mammals. Still an- 
other point of resemblance is to be found in the diphyodont dentition of the 
therapsids, similar to that of the mammals, and quite unlike the dentition in 
the ordinary reptiles where tooth succession is not limited. Finally, as a 
correlative development with heterodont, diphyodont teeth, the mammal-like 
reptiles had established a limited dental formula—again a resemblance to the 
mammals and a difference from the reptiles. 

From this brief review it may be seen that three very characteristic fea- 
tures of the mammalian dentition had been inherited at an early date from 
mammal-like reptilian ancestors. These were: 

1. The heterodont dentition, in which the teeth were differentiated ac- 
cording to their function. 

2. The diphyodont dentition, in which there were two sets of teeth, de- 
ciduous and permanent. 

3. The limited dentition, in which there was a definite number of teeth, 
in accordance with a certain dental formula. 


Pr emolars 


molars 


Fig. 1—An advanced mammal-like reptile, Cynognathus, of Triassic age, showing heter- 
odonty and simple cusp differentiation. Approximately one-half natural size. (After Simpson, 
Dental Cosmos, 1936.) 


2. The Primitive Mammalian Dentition 


Although heterodonty, per se, was an inheritance from reptilian ancestors, 
the establishment of the characteristic heterodonty of the present day mam- 
mals was achieved rather slowly, and after what might be termed much “‘ex- 
perimentation’’ by now extinct mammalian groups. The same is true of the 
dental formula. 

In Mesozoic times, during the age when dinosaurs ruled the earth, the 
first primitive mammals were developing various types of teeth, based on 
their reptilian heritage. Some of these early experiments in evolution were 
destined to failure, but out of the welter of competing forms there gradually 
arose a dentition that proved to be highly successful and thus became the 
stem type for the mammals as we know them. 

This dentition was characterized by some anterior incisor teeth of simple 
form, generally conical or laniary in shape. Behind these there was on each 
side, above and below, a single, elongated, daggerlike or spike-like canine, 
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Following the canine was a series of premolars, the anterior ones of which 
were exceedingly simple, while the posterior ones showed a varied develop- 
ment, and in all of which, even the most simple ones, there were at least two 
roots. Finally, at the posterior end of the dental series were the molars, 
which had a definite pattern. These molars have been called by various 
names, usually tritubercular, tuberculo-sectorial, and more recently tribosphenic. 

The tribosphenic molars® were essentially opposed triangles which served 
to chop and grind the food that had been gathered by the teeth anterior to 
them. The maxillary molar was a simple, triangular tooth, with two external 
cusps, one internal cusp and two lesser, intermediate cusps between the ex- 
ternal and internal ones. The mandibular molar was, one might say, a dupli- 
cated reversal of the maxillary tooth. That is, it consisted in the first place 
of a triangle, having the two paired cusps on the internal side and the single 
cusp on the external side. This structure bit into the interdental spaces 
between the upper molars, and by this action served to chop the food into 
small particles. In addition to this reversed triangle, the mandibular tribo- 
sphenic molar contained also a posterior part, a low heel against which the 
maxillary molar occluded. This portion of the mandibular molar was made 
up of three cusps, external, internal, and posterior, enclosing a basin, and the 
action of the inner cusp of the maxillary molar biting against this basin or 
heel of the mandibular tooth served to comminute the food. The form of the 
tribosphenic molars and the nomenclature of the cusps—as generally applied 
to all mammalian teeth—are shown in Fig. 2. 


External shelf 


Paracone Metacone Protoconid Hypeconid 
Anterior li 
Protoconule Metaconule cingulum Hypoconulid 
teri Posteri 
Paraconid Entoconid 
Protocone Metaconid 
UPPER MOLAR OCCLUSION LOWER MOLAR 


DIAGRAM OF TRIBOSPHENIC MOLARS 

Fig. 2.—Diagrams of generalized tribosphenic maxillary and mandibular molars and 
of their occlusion, with the Osborn nomenclature of their basic elements. Not to scale. (After 
Simpson, Dental Cosmos, 1936.) 

These tribosphenic molars were established at an early date in the his- 
tory of the mammals and are the archtype for all of the molar teeth of the 
mammalian groups that have persisted beyond the beginnings of Tertiary times. 

The manner in which the tribosphenic molars evolved from reptilian 
through primitive mammalian teeth has been thoroughly discussed by Simp- 
son® and need not be repeated at this place. 

The diphyodont dentition established in certain therapsid reptiles, was 
carried over into their descendants, the earliest primitive mammals. In the 
primitive mammalian dentition, diphyodonty was the rule, and only in certain 
specialized or ‘‘degenerate’’ mammalian groups is the diphyodont dentition 
secondarily lost. 

The limited dentition—so characteristic of most mammals as we know 
them—was developed only after a long period of dental evolution, during 
which there were various experiments by nature as to the proper number of 
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teeth for a mammal to have. This limited type of dentition already was fore- 
shadowed in the therapsid reptilian ancestors, in which the number of teeth 
was reduced to an approximate constant number, a distinct contrast to gen- 
eralized reptiles in which there is no constancy as to the number of teeth. 
In the primitive pantotheres, Mesozoic mammals that were without much ques- 
tion ancestral to our present-day forms, the dental formula would seem to 
?-1-4- (7 - 8) 
4-1-4- (7 - 9)’ 
geologic time in which mammalian structure was being perfected from the 
pantotherian stock, the dental formula underwent a considerable degree of 
reduction, particularly with regard to the posterior teeth. According to 
(5-3) -1-4-4 
(4-3) -1-4-4 
capable of giving rise to the marsupial and placental mammals that have been 
dominant on the earth since Cretaceous times. In the modern marsupials, the 
5-1-3-4 
4-1-3 - 4’ 
3-1-4-83 

With this background of the heritage of the mammalian dentition in mind, 
we may now pass on to a study of the manner in which the remarkably varied 
teeth of modern mammals have been derived from an ancestral type in which 
the dentition was: 


have been but subsequently, during the long period of 


would be 


Simpson, any animal with a dental formula of 


while in 


pouched mammals, the maximum dental formula is 


the placental mammals, the primitive dental formula is 


1. Heterodont; with tribosphenic molars, 
2. Diphyodont, 
3. Limited. 


3. The Factors of Occlusion Controlling Dental Development 


The evolutionary development of tooth forms away from the central an- 
cestral type, connected as they were with changes in diet, was determined to 
a considerable extent by the factors of occlusion, so lucidly outlined by Simp- 
son in 1936. This author has shown that the factors of occlusion in mammalian 
dentitions may be classified in the following way: 


(A) Types of Jaw Motion (1) Orthal—vertical 
(2) Propalinal—horizontal 
(3) Ecetental—horizontal 
(B) Basic. Prineiples of Occlusion (1) Alternation 
(2) Opposition 
(3) Shearing 
(4) Grinding 


These factors of occlusion have had their greatest effect on the cheek 
teeth, particularly the molars. For this reason a study of premolar and molar 
evolution in the several lines of mammalian ascent, affords the clearest under- 
standing of the manner in which teeth have evolved from a central primitive 
type, this evolution controlled by the factors of occlusion and correlated with 
the ever-evolving diet. 
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In the basic tribosphenic molar there was a combination of occlusal factors 


—alternation plus shear plus opposition—made effective by orthal jaw move- 
ment. In the progressive evolution of various mammalian lines these occlusal 
factors were usually reduced in number, while emphasis was placed upon one 
single factor. Accompanying this change there was often, though not always, 
a change in the motion of the jaw, so that the primitive orthal direction of 
movement was replaced by horizontal (ectental or propalinal) motion, or by 
a combination of horizontal and vertical motion. So it is that in the evolu- 
tion of the mammalian dentition the changes from the primitive type of dental 
battery, with tribosphenic molars, to the specialized dentitions of the more 
advanced mammals were accomplished somewhat as follows: 


Primitive dentition Speciaiized dentitions 
(A) Orthal jaw motion —— — Orthal, ectental or propalinal jaw 
motion, either singly or in 
combination 
(B) Alternation > Retention of primitive teeth 
Secondary simplification of teeth 
Shear — Increase of edges of cheek teeth, 


to form blades 
Increase in area of opposing sur- 
faces or cusps 
(Not present) — Grinding 
Increase in area of cheek teeth 
crowns 
Increase in amount of dental 
enamel 


Opposition 


@ Alternation 
Shear 
Opposition Grinding 


Fig. 3.—The primitive factors of occlusion in tribosphenic molars, 


4. Ordinal Radiation of the Dentition in Modern Mammals 


a. The Orders of Modern Mammals 
The modern mammals may be grouped within three large divisions, usu- 
ally called subclasses. These are: 
A. The Prototheria— primitive mammals, laying eggs. 
B. The Metatheria— usually known as marsupials, in which the young 
are born in a larval condition, and nourished in a 
pouch. 


| 


Studies of Adaptations in Dentitions 957 


C. The Eutheria— the placental mammals, in which the embryonic young 
are retained within the body of the mother and 
nourished by means of the placenta, and are born 
in a relatively advanced stage of development. 


There are eighteen orders of modern mammals included within these three 
great subclasses, and they may be enumerated as follows: 


A. Subelass Prototheria 
1. Order Monotremata— the platypus or duckbill, and the echidna, both 
of Australia and adjacent islands. 
B. Subclass Metatheria 
2. Order Marsupialia— the pouched mammals; the opossums, phalan- 
gers, bandicoots, wombat, koala, wallabies, 
kangaroos, and the like. For the most part, 
found in Australia—opossums are present in 
the Americas. 
C. Subelass Eutheria 
3. Order Insectivora— the most primitive of placental mammals, per- 
sisting at the present time as the shrews, moles, 
European hedgehog, ete. 
4. Order Chiroptera— _ the bats. 

. Order Dermoptera— the ‘‘flying lemur’’ or colugo of the Orient. 
A distinet type. 

. Order Rodentia— the rats and mice, squirrels, gophers, beavers, 
poreupines, ete. 

. Order Lagomorpha— the rabbits, pikas, and hares. 

. Order Carnivora— the meat-eaters. Dogs, wolves, and foxes, bears, 
raccoons, weasels, otters, badgers, skunks, Old 
World civets, hyaenas, the cats, sea lions, seals, 
and walruses. 

Order. Cetacea— the whales and porpoises. 

. Order Sirenia— the sea cows. 

Order Proboscidea— the elephants. 

. Order Hyracoidea— the African conies, dassies, or hyraxes. 

. Order Edentata— the American anteaters, sloths, and armadillos. 

. Order Pholidota— the pangolins. 

Order Tubulidentata—the African aard-vark. 

. Order Perissodactyla—the odd-toed hoofed mammals. Horses, tapirs, 
and rhinoceroses. 

. Order Artiodactyla— the even-toed hoofed mammals. Pigs, peccaries, 
hippopotami, camels, tragulids, deer, giraffes, 
pronghorns, antelopes, gazelles, sheep, goats, 
and cattle. 

18. Order Primates— the lemurs, tarsiers, monkeys, apes, and man. 

b. Characters of the Teeth in the Orders of Modern Mammals 
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Now when the dentitions typical of these eighteen orders of modern mam- 
mals are compared, it is evident that most of them have become greatly 
specialized from the primitive type, mainly by processes of: 
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(a) either complications or secondary simplifications in the patterns of 


the cheek teeth, primarily in the molars and to a lesser extent in the 


premolars, 


Marsupialia— 


Insectivora— 


. Chiroptera— 


Dermoptera— 
Carnivora— 


. Cetacea— 


Rodentia— 


. Lagomorpha— 
. Sirenia— 


. Proboscidea— 


Hyracoidea— 
Edentata— 


Pholidota— 


(b) either emphasis on certain teeth or secondary homodonty, 
(c) either reduction or secondary multiplication in the number of teeth. 


As an illustration of the wonderful diversity that has been attained among 
modern mammals in the adaptations of their dentitions, a very general com- 
parison of molars in typical members of each of the above-enumerated orders 
is listed below, and is shown graphically by Fig. 4. 

1. Monotremata— teeth lacking in the adults. In the young platypus 


there are small, multicuspidate teeth of rather incon- 
stant form, the homologies of which are uncertain. 
primitive molars, basically essentially tribosphenic as 
in the opossum. 

primitive molars, essentially tribosphenic as in the 
shrew. 

primitive molars, close to the tribosphenic type. 
primitive molars, modified tribosphenic. 

molars usually reduced. Last upper premolar and 
first lower molar specialized as cutting blades, as in 
the cat. 

molars either reduced or secondarily simplified to 
simple cones, as in the porpoise. 

molars form grinding structures, usually with the 
enamel complexly folded, as in many of the mice. 
molars in the form of rather simple prisms, as in the 
rabbit. 

molars form pillared or crested grinders, as in the 
manatee. 

molars very large and complex. Each tooth consist- 
ing of numerous transverse, closely appressed plates, 
as in the Indian elephant. 

molars form grinders, with crests, as in the African 
hyrax or cony. 

molars either completely suppressed, or present as 
degenerate stumps, as in the armadillo. 

molars completely suppressed. 


Tubulidentata— molars in the form of simple pegs, as in the aard-vark. 
Perissodactyla— molars forming grinders, with crests as in the tapir 


and the rhinoceros, or tall crowned, with complexly 
folded enamel, as in the horses. 


Artiodactyla— molars rather simple and low-crowned, as in the pigs, 


or high-crowned, with crescentic enamel folds, as in 
the deer and cattle. 
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These correlative adaptations in the mammalian dentition 


Primates— 
Correlative with these various adaptations in the molar teeth of mammals 


there have been structural changes in the other teeth, in the premolars and 


18. 
to a lesser extent in the canines and incisors, accompanied by changes in the 


dental formula. 
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are too numerous and complex to be considered at this place, but perhaps 
they may be indicated somewhat in the following manner. 


Premolars 
Primitive, unchanged—in those orders in which the molars remain essen- 
tially tribosphenic. 
Reduced or absent—in those orders in which the molars are greatly re- 
duced, or in some cases where they are highly specialized. 
Secondarily simplified—in those orders in which the molars have become 
secondarily simplified. 
‘Highly evolved, often molariform—in those orders having grinding or 
opposing molars. 
Transformed, adapted to special uses—in those orders in which the pre- 
molar and molar teeth have entirely different functions. 


Canines 

Large, primitive—in many primitive mammals. 

Reduced or suppressed—usually in vegetarian types. 

Hypertrophied—in meat-eating, often in omnivorous types. 

Transformed, secondarily incisiform or premolariform—usually in vege- 

tarian types. 
Incisors 

Of primitive type—in many orders of mammals. 

Reduced or suppressed—usually in vegetarian types. 

Hypertrophied and transformed—usually in vegetarian or omnivorous 

types. 

Greatly transformed—rare and isolated cases. 

Of course the above-listed categories apply only in a most general fashion, 
for the-changes in mammalian dentitions are so complex that an all-inclusive 
and critical list would run to such great length as not to be practicable in 
this paper. In the above list, only dominant trends are considered, with a 
full realization that in many orders—even in a single species—there may be 
varying and opposite trends occurring at the same time. For instance, pre- 
molars in a single species may be both reduced and secondarily simplified, 
while in another species they may be reduced and highly evolved. 

Changes in the dental formula in the various orders of mammals were, for 
the most part, a matter of reduction from the primitive formula of 5/4-— 1-3-4 
for the marsupials and 3 — 1 — 4 - 3 for the placentals. Man and the apes, 
for instance, have lost the third or lateral incisor on each side of the maxillary 
and mandibular dentition, and in a similar manner the first two premolars. 
But in some cases there has been a secondary multiplication of the teeth so 
that the dental formula is greater than in the primitive mammalian types. 
This is especially characteristic of the whales and porpoises, in which the teeth 
have become simple sharp cones, and very numerous. All of our evidence 
shows, however, that this simplification and multiplication of the teeth is 
entirely secondary, and that the ancestors of such mammals as the whales and 
porpoises had the primitive type of mammalian dentition. 
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From this comprehensive review of the adaptive radiation of the denti- 
tion in the several orders of modern mammals, it is quite apparent that there 
have been truly profound changes, particularly in the molar teeth, from the 
primitive type. As a result of the numerous evolutionary lines of development 
followed by the several orders of mammals the mammalian dentition shows 
a variety of tooth form and development that almost staggers the imagination. 
When considering even such familiar animals as the modern horse, with its 
tall cheek teeth, the crowns of which are patterned by extremely complexly 
folded enamel, the cat, with its shearing, bladelike teeth, and man with his 
closed dental arch and rather simple, low-crowned grinders, one is inclined 
to wonder how such diverse types could have been derived from a common 
primitive ancestor. It is only by tracing these dissimilar end stages back 
through geologic time and through progressively more primitive ancestors 
that the mask of secondary specializations is gradually removed and the 
ancestral dentition begins to emerge. 

Granted that the greatly diverse teeth of modern animals have radiated 
from a central ancestral type, as is made clear by the paleontologic evidence, 
there now arises the question as to why there should be developed these great 
diversities in the mammalian dentition. There is no doubt but that the evo- 
lution of the teeth in the orders of mammals was closely associated with diet. 
This is not to say that any Lamarckian explanation will solve the riddles of 
changes in form and function among mammalian teeth, but rather that there 
was a gradual evolution in tooth form correlative with the evolution of diets. 


Ill. STEPS IN THE EVOLUTION OF SPECIALIZED DENTITIONS 
FROM A PRIMITIVE, ANCESTRAL TYPE 


Three representative families in three different orders of mammals will 
demonstrate the manner by which highly evolved and unlike teeth have been 
derived, in the manner outlined above, from the tribosphenic type. 


1. Perissodactyla—Equidae (horses) 
A. Ectental jaw motion 
B. Occlusion primarily by (4) grinding 
. Carnivora—Felidae (cats) 
A. Orthal jaw motion 
B. Occlusion primarily by (3) shearing 
. Primates—Hominidae (man) 
A. Orthal and ectental jaw motion 
B. Occlusion primarily by (2) opposition 
(4) grinding (to a slight extent) 


1. A Study of the Evolution of a Grinding Dentition, 
Governed by Lateral Jaw Movements 


The story of the evolution of the horse has been told so often that it is 
perhaps a trite and boring subject. Yet in the phylogenetic development of 
this group of mammals, we have one of the best documented of the numerous 
sequential histories as revealed by fossil vertebrates. So it will be repeated 
here, with particular emphasis on the evolution of the dentition. 
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The earliest known horse, Hohippus, was a small, primitive perissodacty], 
having rather simple, low-crowned teeth. This animal was quite obviously 
a forest-dweller, living in deep woods and along marshes, and subsisting by 
browsing on tender leaves, and although primitive among the horse series, 
or among the order Perissodactyla for that matter, Eohippus was far advanced 
from its archaic, insectivore-like ancestor. In Kohippus the cheek teeth were 
already definitely of the grinding type, suited to an ectental type of jaw 
movement. Yet a close examination will show the tribosphenic pattern ap- 
pearing, even though it is masked to a certain extent by the specializations 
that set these teeth apart from the truly primitive stem mammalian dentition. 
The Eohitppus molar, above and below, was made up of the following 


elements: 
Buccal 
Maxillary Mandibular 
Paracone Metacone Protoconid Hypoconid 
Anterior Protoconule Metaconule Posterior 
Protocone Hypocone Metaconid Entoconid 
Lingual 


From this it may be seen that the Hohippus molar departed from the 
primitive tribosphenic pattern first by the addition of certain elements (hy- 
pocone in the maxillary molar), and secondly by the suppression of certain 
other elements (paraconid hypoconulid in the mandibular molar). These 
changes ‘‘squared up’’ the teeth, filling the interdental spaces, so that no 
longer did the teeth show any vestiges of the original interdental shear. On 
the other hand, and thirdly among the changes that mark the departure of 
these teeth from the primitive type, the various cusps of both maxillary and 
mandibular molars were more or less united by crests, so that a new and 
secondary shear was developed on the crowns themselves. Finally, among 
the. characters that mark the progress of the Hohippus teeth from the original 
tribosphenic type, there may be mentioned the secondary equalizing in height 
and in pattern of the anterior and posterior moieties of the mandibular molars, 
the trigonid and the talonid, respectively. 

Molar evolution in the Equidae, from thence onward to the present time, 
was mainly a matter of progressive complication of the crown pattern, of 
increase in the occlusal surfaces and of increase in the height of the premolar 
and molar crowns. These were changes that went hand in hand with the 
evolution of diet among the horses. The first horses, such as Fohippus, were 
browsers, as mentioned above, living on succulent leaves, and therefore the 
simple, low-crowned grinding teeth were sufficient for their needs. But as 
time went on the horses left their primitive forest environment to gradually 
establish a new mode of life on the increasingly arid savannahs and prairies. 
During this period of change in the horses, the prairie grasses were evolving, 
so that the diet of the horses was becoming increasingly tougher and more 
siliceous, hence the need for an increasingly complex battery of cheek teeth 


to serve as efficient grinding mills. 
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A. Inerease of area of cheek teeth crowns. 

Naturall, as the horses evolved from small animals like Eohippus, about 
the size of a fox-terrior dog, to the large horses of the present day, there was 
a simple increase in the areas of the molar crowns consequent upon the gen- 
eral increase in size. But coupled with this ‘‘natural’’ increment in the grind- 
ing area of the molars, there was an additional increase brought about by the 
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Fig. 5.—Evolution of the maxillary molar pattern in three orders of mammals, as correlated with the 


The primitive molar cusps (protocone, 


primitive lemuroid (Pronycticebus) 
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a. Carnivora; creodont (Miacis) through civet (viverrid) through primitive cat (Dinictis) to modern cat 
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clusion. 


b. Primates ; 
fossil anthropoid (Dryopithecus) to man (Homo). 
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molarization of the premolar teeth. As we follow the horses up through 
geologic time, we can see the progressive molarization of the premolars, ex- 
tending from the back forwardly so that in the end all but the first premolar 
had become corspletely molariform. Obviously such a development as this 
doubled or more than doubled the grinding area of the dentition, and its 
phylogenetic significance is obvious. 
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B. Increase in amount of dental enaniel. 
Not only was the area of the occlusal surfaces increased by growth in 
size and by the molarization of the premolars, but also it was made more 
efficient by the increase in the amount of dental enamel. And this change 
was brought about by a progressive complication in the pattern of the crowns. 
In Eohippus there were rather simple cusps, joined to. a certain extent by 
transverse or oblique ridges. The tooth when worn thereby showed a simple 
pattern formed by the outline of the enamel. But as time went on, and the 
need for an efficient dental mill was greatly augmented, the enamel, originally 
simple, began to fold into complex plications, so that the tooth when worn 
presented a very involved pattern on its crown. 

At the same time, while the crown patterns were increasing in complexity 
by a folding of the enamel, the teeth were increasing in height. Not only 
did the occlusal surface present a more efficient triturating mill for the grind- 
ing of tough food, but also the tooth, by becoming increasingly taller, pro- 
longed its life against the adverse effects of a hard, siliceous diet. That is, 
it was capable of undergoing more abrasion. 

Concomitantly with the development of the grinding function in the equine 
cheek teeth, the canines became of less and less importance. And although 
they are never completely suppressed in the horses, they remain as virtually 
nonfunctional members in the tooth series. 

On the other hand, the incisors became specialized from the primitive 
condition, in accordance with the necessity for the possession of nipping teeth, 
to cut the grasses and green stuff on which the more advanced horses feed. 
Therefore these teeth broadened, so that they became sharp, laterally expanded 
chisels, forming a closed series in each jaw and working against each other 
in a most efficient way. Naturally, the incisors, lacking the inherent possi- 
bilities for complication that are present in the cheek teeth, always remained 
as relatively simple elements. 


2. A Study of the Evolution of a Shearing Dentition, 
Governed by Vertical Jaw Movements 


In the evolution of the cat family we see the progressive adaptations of 
a group of mammals for a type of life and diet entirely different from those 
of the horses. The horses are herbivorous runners, the cats carnivorous hunters. 

The cats were derived from primitive civets, which in turn were the 
descendants of certain ancestral carnivores of the Eocene period known as 
ereodonts, which latter animals found their ultimate ancestry in early in- 
sectivore-like mammals. The ancestral insectivore was, of course, a primitive 
mammalian type, with a generalized dentition and tribosphenic molars, but 
early in the history of mammalian evolution a certain branch from the in- 
sectivore-like ancestor placed more and more emphasis on the development 
of sharp, cutting molars, and laniary canines with little accentuation on the 
premolar teeth. This branch included the creodonts, the first experiment in 
a carnivorous type of dentition, in which various molars became increasingly 
modified to take on the functions of shearing or cutting teeth, so that in some 
of the most specialized creodonts the molars were transformed into sharp, 
cutting blades, controlled by a strictly orthal type of jaw motion. The creo- 
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donts in spite of their advances far beyond the ancestral type, were destined 
as a group to extinction, yet before they passed from their earthly existence 
certain of them gave rise to what we call the ‘‘true carnivores,’’ the mammals 
which we know today as the beasts of prey. Among the creodonts which were 
destined to give rise to these more advanced and eminently successful car- 
nivores the shearing function of the dentition had shifted forwardly so that 
it was carried by the last maxillary premolar and the first mandibular molar, 
the ‘‘carnassials’’ or the cutting teeth, the common heritage of all modern 
carnivorous mammals. 

So it is that the earliest civets inherited from their creodont ancestors 
an almost complete dentition, with small nipping incisors, long, laniary canines, 
generally peglike premolars except for the last one above, which together 
with the first mandibular molar formed the cutting carnassials, and behind 
these the rather simple, tribosphenic-like posterior molars. Of these teeth, 
only the carnassials and the canines may be considered as highly specialized. 
In the eanines, specialization was a matter of increase in size. In the fourth 
maxillary premolar particular emphasis was placed on the posterior edge of 
the tooth by a posteroexternal growth of the back corner of the tooth (that 
part known as the metastyle) so that a long shearing blade was formed. 
Coneomitantly, in the first mandibular molar, the paraconid and protoconid 
became compressed and elongated and were finally connected to form an 
oblique blade, and with this development they increased in height. 

At a fairly early date in the history of mammalian development the cats 
evolved as highly specialized derivatives from this civet stock. And this 
demarcation of the cats was effected, so far as the dentition is concerned, 
by the final complete dominance in the dentition of two groups of teeth, the 
canines and the earnassials. The incisors became quite small. The premolars 
were reduced, both in size and numbers, and the teeth behind the carnassials, 
all of the maxillary molars and the last two mandibular molars, were pro- 
gressively suppressed. On the other hand the canines grew into elongated 
daggers, while the carnassials, the last maxillary premolar and the first man- 
dibular molar became shearing blades, so completely adapted for their function 
that all parts of the teeth except the blades themselves were reduced to 
insignificance or lost. 

With this progressive trend in carnivorous teeth, from an insectivorous 
type with tribospheniec molars, through the earlier carnivores with cutting 
teeth to the final, highly specialized cats with large, shearing carnassials, 
there was a concurrent limitation in jaw motion to a more and more strictly 
orthal type. So that finally in the cats the movements of the jaws were com- 
pletely orthal, accompanying the shearing function of the dentition, with 
absolutely no side-to-side motion whatsoever. 


3. A Study of the Evolution'of a Crushing Dentition, 
Governed by Vertical and Lateral Jaw Movements 


The evolutionary history of the dentition in Primates has been described 
in great detail by Gregory, in a series of papers and monographs that have 
appeared during the past twenty years. Consequently only the barest out- 
line, adapted to the present discussion, need be presented at this point. 
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Of all the primates the lemurs are the most primitive. These animals 
appeared in lower Eocene times, and have continued, essentially unchanged, 
until the present. Arboreal, nocturnal, generalized in their anatomic charac- 
ters, it would seem quite evident that the lemurs have descended from certain 
Old World insectivorous tree shrews, so that the stem of the primates has its 
ultimate derivation from an insectivore origin, exemplified perhaps by the 
genus Didelphodus, a primitive Eocene animal, retaining a dentition charac- 
teristic of the most primitive placentals. In this animal there was a full 
complement of teeth, and the molars were close to the tribosphenic type, so 
that the dentition showed a combination of alternation, shear, and opposition 
in the occluding functions, as might be expected. 

From a dentition such as this, generalized, with a combination of occlusal! 
factors made functional by essentially orthal jaw motion, there evolved the 
first lemuroid teeth, the beginning of primate dental evolution. Generally 
speaking, the primitive Eocene lemurs showed an advance over their insec- 
tivore ancestors mainly by a process of ‘‘squaring up’’ the molars, so that 
these teeth became progressively less triangular in shape. In Pronycticebus, 
a lemuroid from the Eocene of Europe, the maxillary molars were essentially 
tricuspid but the posterointernal corner of the tooth had been expanded so 
that the tooth was no longer triangular, but roughly quadrate, with the result 
that the interdental embrasure had been much redueed in size. Concomitantly 
the cusps had become less acute and more blunted. At the same time, in the 
mandibular molars there had been a parallel process whereby the talonid of 
each tooth had increased in width as compared with the trigonid, while the 
latter had decreased in height. Thus the mandibular tooth became as wide 
posteriorly as anteriorly, and almost as high in its back portion as in the 
anterior triangle, and as in the maxillary tooth, the cusps became blunt. 

It is quite evident, therefore, that there was a change in the occlusal 
factors during the evolutionary progression from the arboreal insectivore to 
the arboreal lemur. For in the lemur there was the beginning of a departure 
from the primitive combination of alternation plus shear plus opposition, to 
emphasis on a single occlusal factor, opposition. 

From this first appearance of the primates, to the culmination of evolu- 
tion in this group, the emergence of man, evolutionary development in the 
dentition was along the lines of increasing the oppositional factors of occlu- 
sion, with a consequent decrease of the other processes. So it was that the 
cheek teeth in the more progressive primates became broad and contiguous, 
with blunt cusps. They developed into crushing organs, actuated by vertical, 
and to a lesser extent by lateral movements of the jaw, and except for certain 
specializ’ . types very little stress was put on the shearing function in the 
dentition. 

This progress away from the primitive dentition in the primates is fur- 
ther exemplified by an upper Eocene form of tarsioid relationships, known 
as Microchoerus. Here the cheek teeth were square, with extensive contacts 
between them, anteriorly and posteriorly. The cusps were blunt. And we 
see a beginning of the reduction in the dental formula, so characteristic of 


the higher primates. 


‘ 
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By the beginning of the Oligocene, the lines of the New and Old World 
monkeys and of the anthropoids were well established. By this time reduc- 
tion in the number of teeth had reached such a point that in all of the monkeys 
and primitive apes the third incisor above and below had been lost. Further- 
more the same was true of the first premolar, above and below, and except 
for the New World monkeys, of the second premolar also. 

The earliest well-known anthropoids from the Oligocene had developed 
characteristic low-crowned, blunt-cusped cheek teeth, directly inherited from 
their upper Eocene ancestors and prophetic of their later Tertiary descendants. 

Such a descendant is seen in the Miocene genus Dryopithecus, an ape of 
well-established form, very like the modern chimpanzee. Here the molars 
maxillary and mandibular were squarish, perhaps somewhat longer than 
broad, each with four or five blunt cusps. The two premolars, homologous 
with the last two premolars of more primitive mammalian dentitions, were 
laterally expanded, with blunt cusps, so that they, too, served as efficient 
erushing mills. The canine was reduced, not much larger than the teeth in 
front of or behind it, but still retaining its primitive pointed tip. And the 
two incisors had become laterally expanded, so that instead of the primitive, 
sharp-pointed cones they became broad, chisel-like structures. 

From a dentition such as this it was but a short step to the teeth of the 
most primitive men, a step accomplished by the slight shortening of the 
molars, by the reduction, of the canines, so that they came to form inter- 
graded members of the tooth series, and by a perfecting of the dental arch. 

Nor is this step an hypothetical one, for recent discoveries in South Africa 
by Dr. Broom have shown that such an intermediary form actually did exist. 
The teeth of this form, described by Broom under the name of Plesianthropus 
make an almost ideal connecting link between primates with essentially 
Dryopithecus types of dentitions and the human type as we know it. In 
Plesianthropus, recently described by Gregory and Hellman** the dental arch 
is intermediate between that of advanced apes similar to Dryopithecus and 
primitive men, for it was rounded but not so fully rounded as in the earliest 
true humans. Plesianthropus had shortened molars and a reduced canine, 
both features prophetic of the true hominids which were its structural de- 
scendants. Indeed, Plesianthropus offers the definitive and annectent stage 
in the ascent of man from an anthropoid ancestor. 

And with this final step, the reduction of the canine, the primate denti- 
tion reached the culmination of its development away from the primitive 
alternating, shearing, opposing combination to a dentition that was preponder- 
antly opposing in function. All of the cheek teeth, molars and premolars, 
had by this stage evolved broad, blunt crowns, suited to the crushing and 
grinding of food. The incisors had become chisel-like tearing teeth, and their 
function was imitated also by the reduced canines. 

But since these were opposing teeth, and not grinders, as in the hoofed 
animals, they never became long-crowned. For there was never a hard 
siliceous diet with which to cope, but rather food that was tough but not 
abrasive. Consequently the crowns remained low, and their surfaces main- 
tained a relatively simple form. 
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IV. CONCLUSION 


Within the germ plasm of the mammals there are great potentialities for 
adaptation to ever-developing environments by means of structural changes. 
Consequently it would seem that there has been a close correlation between 
the environment and structural evolution in the mammals, and in all verte- 
brates for that matter, and this correlation is no more perfectly exemplified 
than in the evolution of mammalian dentitions as correlated with changes in 
diet. When we see the end stages of such developments, there would seem 
to be little unity in the dentitions of the various orders of mammals; it is only 
by tracing the evolution of teeth backward through geologic time that we sec 
the varied forms, so characteristic of modern mammals, gradually converging 
toward a single primitive type. Thus we are able to understand how great]; 
diverse dentitions adapted to very diverse usages—dentitions as different as 
those of the horse, the cat, and man—have evolved from their common an- 
cestral type. 
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THE TRADITION OF THE ANGLE SCHOOL 
ALFRED P. Rogers, D.D.S., Boston, Mass. 


| HAVE been asked to write a few words on the tradition of the Angle School. 
In order that we may be on safe ground, I shall give you the accepted defini- 
tion of tradition, a definition which I think represents the underlying idea of the 
committee. Tradition is the oral handing down of information, opinions, doce- 
trines, practices, or the like, through successive generations. 

Therefore, for this special occasion we may begin with a phrase familiar to 
all from childhood and say: In the beginning. In the beginning there was a 
man who conceived an idea for the benefit of the human race. This idea was 
based upon the conception that the maldevelopment of the human jaws and the 
malarrangement of the human teeth, constituted a handicap for many unfortu- 
nate individuals in their contacts, and in their ability to attain their inherent pos- 
sibilities. Edward H. Angle, because of his observation of these handicaps in 
growth and development in many children, determined to start at the root of the 
matter and develop methods by which the young people of his time, and those of 
the generations to follow, might be relieved of their dentofacial maldevelopments. 


The idea of the establishment of a school came to Edward H. Angle follow- 
ing numerous requests, from men throughout the country, for further knowledge 


of his new methods regarding the correction of irregularities of the teeth. Angle 
was by no means the first to undertake the correction of dentofacial anomalies, 
but it was the establishment of his school of orthodontics that marks the begin- 
ning of real scientific progress, and of the development of sincere and intelligent 
interest by groups of selected men. Edward H. Angle possessed many sterling 
qualities which not only were suited for the work he had undertaken, but they 
also were admirably designed for a foundation upon which to rear an edifice 
which today we are able to look back upon and view with traditional interest, be- 
cause it has served to securely establish a specialty founded upon a career of 
inestimable service to mankind. We are speaking today in reverent respect of a 
man who »ossessed qualities of such sterling worth that tradition was made pos- 
sible. I am mindful of the fact that I am supposed to be speaking of the tradi- 
tions of the Angle School, but in so doing I cannot escape the conviction that the 
Angle School was in reality Angle, himself, together with the teachers he so care- 
fully selected. I need not designate them all because their names no doubt are 
fresh in your memories, but I do wish before proceeding to speak of one whose 
influence was second only to that of Angle’s. He established the tradition of ap- 
preciation for art and form in the mind of every student who attended these un- 
usual courses. The name of Wurpel, without doubt, is already in your minds. 
Let us examine a few of the qualities of mind and spirit that the founder 
possessed, and observe how they have persisted throughout the years! It has been 
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my custom, in establishing my estimate of the character of a given individual, to 
jot down a list of words which describe his outstanding qualities. In the ease of 
Edward H. Angle my mind goes back to those early days in St. Louis when I 
made my first contact with him. In retrospect as I visualize his face, as I hear 
the tone of his voice, as I observe the dexterity of his fingers, as I touch the 
chords of his sensitiveness, and as I sense the depth of his insight, I have the list 
of words that indicate the planks in the platform upon which traditional develop- 
ment is securely anchored. And now for the list of words! First there is sin- 
cerity, then singleness of purpose, accuracy of knowledge, dexterity of manipula- 
tion, jealousy for an honored respect of his endeavors, forcefulness in teaching, 
depth of reasoning, and creative imagination. These I think are sufficient for our 
present purpose. Angle had other qualities that doubtless have occurred to your 
minds as I have repeated this list. 

Let us for the moment concern ourselves with the idea of the living qualities 
that he possessed, and when I say living qualities I mean just this, that he had 
the ability to impart to each one of us, if we were at all receptive, the essence of 
each one of the qualities I have mentioned to such a degree that they have become 
traditional. They have been handed down literally from one generation to an- 
other, and they have inspired the motives for honored action and endeavor in the 
nature of every worthy man who was fortunate enough to attend the Angle 
School. Look where you will among his first students, and among that younger 
group that developed on the western coast, and you will observe that these quali- 
ties have become indeed traditional. They are securely established and are ob- 
servable in the writings and the accomplishments of the men who have been 
privileged to encourage their development in their own natures. 

Perhaps one of the most fundamental functions of the Angle School has been 
the establishment, in the minds of most of the students, of an interest that de- 
termines certain trends which in turn awaken an innate capacity for experiment- 
ing in the field of orthodontics ; and this has brought to the profession an estab- 
lished tradition of earnest and practical endeavor. 

In referring again to the definition of tradition I may say that those of us 
who attended the Angle School realize that much of the teaching we have received 
we, in turn, have imparted orally to many students with whom we have come in 
contact. ‘We must acknowledge that our opinions and doctrines and practices in 
relation to orthodontics were first formulated during our brief, though intensive, 
instruction at the Angle School; and that these opinions, doctrines, and practices 
we have handed down, often unconsciously, to those who have sought instruction 
from us. So we can truly believe that the influence of the Angle School is still 
active, and that its traditions still guide us in our efforts to build further our 
profession. 
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THE SIGNIFICANCE OF THE ANGLE SCHOOL 
JOHN V. MersHon, D.D.S., Sc.D., PHTLADELPHIA, Pa. 


OST of us find that it is wise to pause, from time to time, to consider the 

course we are following, our progress and our recessions, and our hopes 
and plans for the future. So it is with this society, The Eastern Association of 
Graduates of the Angle School of Orthodontia. 

In estimating the significance of an organization, we must make an ap- 
praisal of the individuals of which it is composed. An association is nothing but 
a composite of its individual members’ thoughts and acts. 

I wish to speak first of Dr. Angle and his influence, then of the contribu- 
tions to orthodontics made by the members, and, finally, of the future of ortho- 
donties which depends, in part, upon the roles we play in shaping it. 

Dr. Angle was not the father of orthodontics, but to his credit stands the 
work of organizing, standardizing, and systematizing orthodontics. One of the 
greatest contributions which Dr. Angle made was the selection of the relation- 
ship of the maxillary first permanent molar teeth to the mandibular first per- 
manent molar teeth as the basis for his classification. Furthermore, the ideals 
which he held before his students inspired in them a high type of conduct which 
has persisted, with most of them, through the years. His influence was that of 
a wonderfully strong personality, idealistic but with a will to rule. It was this 
will which inspired the orthodontic world to recognize his genius. It was that 
spirit which prompted the formation of this organization. The Eastern Asso- 
ciation of Graduates of the Angle School of Orthodontia was formed for the 
purpose of making a further study of the principles which we, as students of 
Dr. Angle, had impressed upon us so forcefully. 

Each of us, whether his part be negligible or great, has had a part in shap- 
ing orthodontic history. There isn’t time to mention half the valuable con- 
tributions made by our fellow members, but let us consider those which seem 
most significant. 

While Dr. Angle, the idealist, by no means said the last word in orthodontics, 
many of the things which others said were traceable to the profound influence 
of his teachings. His concept of the perfection of occlusion and of the arrange- 
ment of the teeth undoubtedly had a great influence on Dr. Charles Hawley 
when he developed his charts. These charts represent an effort to determine 
the size, shape, and formation of the organism as the result of growth processes, ~ 
but all of us realize that growth possibilities cannot be predetermined except by 
averages, but not for individuals. 
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Along the same line is the arch predetermination of Dr. F. L. Stanton. He 
has disearded it in a sense, I understand. To his eredit stands some valuable 
work on differentiation in tooth eruption. 

In the literature of recent years we have seen a great deal about the research 
work on the deciduous teeth and their relation to the permanent teeth. The 
late Dr. Frederick Kemple of New York was among the first to give a paper on 
early treatment. In it he showed that many of the cases treated, if let alone, 
would have developed, as the result of growth of the organism, to the point at 
which treatment would never have been necessary. Sufficient credit has never 
been given Dr. Kemple for the work he did along this line. Much of that which 
Dr. Kemple gave has been repeated in our more recent literature. 

Until Dr. A. LeRoy Johnson read his epoch-making paper on ‘‘The Indi- 
vidual Normal’’ which dealt with normal variation, the orthodontic world had 
thought in terms of perfection of the occlusal relationship of the teeth. The 
time was ripe for a compilation such as Dr. Johnson presented. While men 
realized that perfection of structure did not exist in their practices, they did 
not realize, until Dr. Johnson read his paper, that their problem was a variable 
one. This represents a most important turning point in practice as well as 
thought. Men had seen the lack of perfection in their practices, but it was Dr. 
Johnson’s confirmation of this fact which gave them the assurance necessary 
to apply this truth in their practices. 

However, the abuse of this principle led to a wave of extraction. The dif- 
ference in the size and shape of teeth and arches which Dr. Johnson had pointed 
out was used by many men as an excuse for extraction. 

The Angle group stood out against extraction as a procedure in treatment, 
but another group sprang up which extracted for convenience. The thousands 
of cases which are being successfully treated without extraction uphold Dr. 
Angle’s contention. Aside from the extraction of third molars, only a very 
small percentage of our cases warrant extraction as a remedial measure. 

Study and discussion had led men to realize that tooth occlusion was not 
the whole problem. The importance of the part played by the tissues surround- 
ing and supporting the teeth began to be realized. On a basis of this realiza- 
tion, Dr. Alfred P. Rogers conceived the idea of using part of nature’s own 
equipment as an aid in overcoming growth defects. His thought was to make 
the muscles an orthodontic appliance. 

Another important contribution of a graduate of the Angle School and a 
member of this society was the study of third molars which was presented by 
the late Dr. J. Lowe Young. Dr. Young’s work on third molars was the most 
extensive study that had been made up to that time. It proved that many third 
molars which had formerly been looked upon as impacted would eventually 
erupt. This study gave all of us a clear working basis when we were con- 
fronted with this difficult problem. 

There is another graduate of the Angle School and member of this society 
who has made an outstanding contribution to orthodontics in a different field. 
He is Dr. B. W. Weinberger. The painstaking, accurate assembling of ortho- 
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dontie thought and progress as set forth in Dr. Weinberger’s History of Ortho- 
dontia is of inestimable value to all of us. It is to be hoped that he will find 
time, in a busy life, to bring this epoch-making work up to the present. 

But of all the members of the Eastern Association of Graduates of the 
Angle School of Orthodontia who have studied and worked and contributed, 
there is one who stands out above all others. He is an untiring investigator. 
His material is always accepted and recognized. He is one of the most widely 
quoted men in the literature. Dr. Milo Hellman’s contributions are great in 
number and importance but probably the most valuable are: 


. Variation in Ocelusion. 

. The Process of Dentition and Its Effect on Occlusion. 

. An Interpretation of Angle’s Classification of Malocelusion of the 'Teeth 
Supported by Evidence from Comparative Anatomy and Evolution. 

. A Preliminary Study in Development as It Affects the Human Face. 


e do not need absolute knowledge about measurements, planning, chart- 
ing, and so forth, except as such knowledge serves to give us a better grasp of 
the essentials of our subject. Our thought must be correlated and unified. Our 
practice must exemplify the spirit which has grown out of this society. This is 
not impossible of achievement. If earnest members of this society would con- 
sult together in a group toward this end with patience and a sincere desire for 
the betterment of orthodontics, wonderful strides could be made toward this end. 

Just as a child goes through stages of learning to walk and talk and, even- 
tually, at maturity, is a thinking, mature human being, so our society has pro- 
gressed. We have learned all and more than we need to know of materials and 
mechanics. What we need, now, is clear thinking, sincerity, and the will to 
advance orthodontics. 

And how best can orthodontics be advanced? We all know that terrible 
abuses exist. The greatest barrier to orthodontic progress is our teaching insti- 
tutions. They graduate men who call themselves ‘‘specialists,’’ but the prac- 
tices of these men give strong evidence of the fact that their knowledge and 
training did not equip them to practice orthodontics. Their diplomas and the 
licensing of the state board of examiners give them the right to do so, however. 
Too frequently, their ignorance inflicts grave injury on their patients. But the 
patients had no way of knowing the risk they were taking and could only’ half 
realize the extent of the damage done. 

To Hellman, and to Hellman, alone, we owe a greater debt than to any man 
in our society. 

While we cannot mention many other valuable contributions of the mem- 
bers, we can mention the general trend of their thought and influence on 
orthodonties. 

Two groups have emanated from the Angle School. One pursued the more. 
or less mechanistic concept of orthodontics; the other, which is becoming larger 
a'l the time, turned to the biologie approach to the subject. 

While we were at the Angle School of Orthodontia, Dr. Angle, through his 
teachers, Drs. Noyes and Dewey, taught us real biologic orthodontics. These 
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teachers impressed upon us the way in which changes take place as the result 
of growth. The impression which was conveyed was that retention should not 
be of a character sufficiently fixed as to prevent the readjustment which would 
take place as the result of growth. This was in counterdistinction to the prin- 
ciples of bodily tooth movement then being taught by Dr. Case. 

The best evidence of the trend of orthodonties, today, is that in our jour- 
nals we find the majority of articles deal with efforts to solve some problem of a 
fundamental character. One seldom sees discussions solely of appliances. This 
shows the widening of the scope of our interests. 

The same thing is evident in the character of our meetings, both official 
and unofficial. 

I remember well going to the grill of the Hotel Belmont with a group of 
you boys and some who have gone on. It was in the early days. The formal 
meeting was concluded, but the real discussion was just beginning. The dis- 
cussion embraced such subjects as: 

Plain molar bands versus screw bands. 

German silver arches versus gold arches. 

Different types of band material. 

Different types of ligatures. 

Many such mechanistic problems were solved, temporarily. How different 
such occasions are today! 

Many men have expressed themselves as being alarmed at the trend which 
seems to be occurring in the orthodontic world, but when we note the change 
which has taken place from the beginning of the Eastern Association of Grad- 
uates of the Angle School of Orthodontia to the present time, I have no feeling 
of alarm. Science does not progress smoothly and uniformly at all times, but 
it does progress and the truth ultimately prevails. 

We are learning that the things about which we were too positive are really 
relative. When we read that Dr. Ale’ Hrdli¢ka of the Smithsonian Institute 
in Washington stated that measurements of the same skulls with the most deli- 
cate instruments by different men vary, we know our limitations. Similarly, 
a photographer pointed out at a recent meeting that with the same camera, the 
same subject, and, supposedly, the same light, two photographs, taken one after 
the other, may vary greatly. 

Thousands of cases are treated which should never have been touched. This 
is evidence of lack of knowledge which reflects lack of training in the dental 
schools. The greatest drawback we have today in the practice of orthodontics 
is the teaching of orthodontics. I have talked with the heads of many dental 
teaching institutions, and they admit that the courses they give do not prepare 
men to render adequate orthodontic service; yet they continue, in spite of this 
admission, to give them diplomas, under their state charters, which imply quali- 
fication to practice orthodontics. The state boards ignore this evil. How, then, 
can it be remedied? Through the demands of the publie for better orthodontics! 

Some may say that it is our responsibility, but it is only insofar as it is our 
duty to educate the public whenever we have an opportunity to do so. Any 
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pressure we might bring upon the legislatures to remedy this condition would 
have little weight as compared with the rising tide of indignation felt by the 
publie as the realization comes to it that a crime is being perpetrated against it. 


But people are learning the hard way, through suffering and permanent 
injury as the result of badly practiced orthodontics. When enough evidence 
piles up, they will demand that this condition be remedied by the schools and 
by the legislatures. We can help by spreading the knowledge we have about 
growth, for even the lay person is quick to grasp the truth which lies back of 
good orthodonties. 

The public must arouse our educators to make the effort required to prop- 
erly train their graduates. The legislatures must be made to realize that bad 
orthodontics is just as dangerous as the medical quackeries which have been 
outlawed. 
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THE EFFECT OF THE ANGLE SCHOOL IN ITS INFLUENCE UPON 
THE DEVELOPMENT OF MODERN ORTHODONTICS 


Harry E. Kensey, D.D.S., F.A.C.D., BAuTrmore, Mp. 


 Regueaee back over the path left by the development of modern orthodontics 
up to the present time, one can note numerous important events which serve 
to mark our progress toward a goal which has not yet and may never be fully 
realized. Should it ever be realized, at least half the men who might be prac- 
ticing at the time, and whose brilliant achievements have served to light up the 
path of development, would lose interest and probably turn to other pursuits, 
for the hope and adventure of attaining new heights would be lost, and the 
satisfaction of overcoming difficulties and obstacles would be missing. Probably 
the other half, who provide little in the way of original contributions to the 
development of our specialty but much through their painstaking application 
of the advances of others, and who help in this way to prove the value of those 
advances, would doubtless continue to supply what will be, at least for genera- 
tions to come, a much-needed service. 

What were the conditions at the time the Angle School appeared upon the 
orthodontic horizon? Of the dental literature of the day, a creditable amount 
was devoted to orthodontics, but it was notably characterized by a lack of under- 
standing of the now accepted fundamental principles of theory and practice. 
No one had as yet conceived the idea of classifying maloceclusions nor of sys- 
tematizing the appliances and methods of treatment. Most of the books and 
papers upon orthodontic subjects were, with some notable exceptions, devoted to 
a description of individual appliances and their use and results in individual 
cases, the instrument, and not the operator, thus being regarded as the all-im- 
portant factor. Orthodontics was then looked upon as a minor division of 
prosthetic dentistry, and despite the fact that a successfully treated case of mal- 
occlusion always created a most appreciative attitude on the part of the patient, 
and often also among discerning and intelligent practitioners, the general lack 
of understanding of the fundamental principles underlying the movement of 
teeth and the very uncertain and often bad results accompanying orthodontic 
treatment prevented any rapid progress. 

The discovery, by Dr. Angle, that malocclusions could be classified, was the 
most important event in the development of this specialty, for on it, he and 
others following him could base a rational treatment and use in an intelligent 
manner the best of the appliances which were then known. When [ say Dr. 
Angle discovered that malocclusions could be classified and proceeded to do so 
and also gave the result of his investigation and discovery to the profession, I 
use the term ‘‘disecovered’’ advisedly for I have heard it said that Dr. Angle 
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‘‘devised’’ his classification. Nothing could be further from the truth; it was in 
nature’s age-long evolution of the human denture, affected, especially during 
modern civilization, by a mixture of hereditary and environmental influences, 
that the conditions which characterize normal occlusion and the various types of 
malocclusion were produced. Dr. Angle was the first to analyze those condi- 
‘tions with sufficient discernment to reveal the possibility of classifying them. 
This he did, and the Angle classification of malocclusion was the result. I do 
not hesitate to say that after forty years it is still more widely used in our 
literature than are any of the others which after all are only amplifications 
often I admit useful) to describe details or merely new terminologies to de- 
scribe the same fundamental conditions. 

I am not decrying the commendable study and research done more recently 
by other men in an effort to produce a more minutely descriptive terminology. 
Some of them serve their purpose well and deserve the place they occupy in 
ur literature and textbooks. But I do say that just as the discovery of a new 
star by one man is of vastly more importance than its subsequent study by an- 
other, so the discovery by Dr. Angle, that malocclusions could be classified, was 
of infinitely more importance than the elaboration of this fundamental truth 
by those who came after him. 

I remember back in 1908, when I was at the Angle School, Dr. Angle in 
one of his lectures described a case which he regarded as being of critical impor- 
tanee in the sequence of events which led up to the establishing of the school. 
He had for quite a time before that considered the practicability of opening a 
school but had not fully decided that the time was ripe for it, if indeed an 
orthodontic specialty would ever be a feasible project. He said that when he 
undertook this case he made up his mind that if he could treat it successfully, 
and for a reasonable fee, he believed it would prove the feasibility of a dentist 
devoting himself exclusively to orthodontic practice because it was a typical 
example of one of his classes of malocclusion, and he felt that similar treatment 
would secure similar results in other similar cases. The case was successfully 
treated, and Dr. Angle was convineed that with his classification to depend on, 
men as well grounded in theory and technique as was possible in a short course, 
would be able, if really in earnest, to carry on successfully in exclusive practice. 
Accordingly, he organized and started his school. This seems to me the second 
most important event in the development of orthodonties as a specialty. 

The seed thus planted was destined to flower and bear fruit, since it was 
based upon the fundamental truth underlying occlusion and malocclusion. At 
the outset, Dr. Angle realized that the orthodontist needed the aid of the medical 
specialists, who treat associated structures, such as the nose and throat, as well 
as those who were versed in the arts and sciences, and he soon built up a group 
of enthusiastic teachers which to this day has not been excelled. He wisely 
insisted that those taking his course should devote themselves thereafter exclu- 
sively to the practice of orthodontics and steadily refrained from conducting 
large classes composed of general practitioners, many of whom would take the 
course partly out of curiosity, or a lukewarm interest, and partly because of the 
added prestige they thought it might give them. Most of the early graduates 
gave up good general practices to devote themselves to the new and untried 


J 


978 Harry E. Kelsey 


specialty of orthodontics. With many it was a grave decision, but once made, 
few of them ever looked back, but pressed on resolutely, and I may say, success- 
fully, to the establishment of societies for study, research, and the dissemination 
of knowledge and experience for the mutual benefit of each other and for those 
who were to follow them. It goes without saying that such men would be, and 
were, successful in practice. 

The brief excursion into the arts and sciences which the early students of 
the Angle School enjoyed under the direction of those men, who with Dr. Angk 
composed the teaching staff, inspired most of them to further study and re 
search, and their contributions to the literature of orthodontics equal in impor. 
tance and probably in volume those of all others. It will thus be seen that the 
influence of the Angle School was so momentous and overpowering that it proved 
to be the dominant factor in the origin and development of orthodonties as a 
specialty. It is not my place here to dwell upon the achievements of the men 
who have graduated from the Angle School, but it is appropriate to say that as 
a whole, they have carried on the traditions of a small but notable teaching unit 
which was assembled and led by a man whose whole heart and soul and life 
were put into the specialty of orthodontics and who may truly be said to have 
founded it, Dr. Edward H. Angle. 
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THE ANGLE COLLEGE 
Water M. Dun Lap, East ORANGE, N. J. 


O THOROUGHLY understand the work done by Dr. Angle after he moved 
to California it is necessary to review rather generally his experience in the 
teaching field up to that point. 

Dr. Angle, early in his career, realized the importance of proper teaching 
and training of the orthodontist. He realized this required a special course of 
instruction apart from the generally accepted course of instruction for dentistry. 

To this end he devoted some years, associating himself with the Dental 
School of the University of Minnesota, the Marion-Sims Medical School of St. 
Louis, the dental department of Washington University, and a school in Chi- 
cago. But in yain did he try to show those in executive positions the impor- 
tanee of orthodonties. 

In 1900 Dr. Angle finally gave up his efforts with dental schools and 
opened his private course. It was very satisfactory and was the beginning of a 
series of courses in orthodontic instruction which was to train the men whom 
fate had ruled were to mold the destinies of the specialty of orthodontics. 

The first class consisted of the following men: 


Charles B. Blackmarr Henry E. Lindas Grafton Monroe 

Frank A. Gough Lloyd S. Lourie Herbert A. Pullen 

Frederick C. Kemple Thomas B. Mercer F. W. Rafter 
Richard Summa Milton T. Watson 


At the conelusion of the first class a dinner was given and the class organ- 
ized the first orthodontic society: The Society of Orthodontists, in 1902 the 
word American being added. 

The school was moved to New York in 1907 and in 1908 to New London, 
Conn., where courses were conducted until 1911. The graduates of that school 
made up the membership of the valuable society which’ we are privileged to 
honor today. 

About this time there came an interruption. Dr. Angle’s health was not 
the best. In 1916 Dr. and Mrs. Angle decided to move to California and enjoy 
a little freedom from the responsibilities of his work. 

But they were not long settled in their new playground when one room in 
their home was set up with a workbench. The form of ‘‘play’’ that Dr. Angle 
enjoyed most was again started. It is known that about that time he was evolv- 
ing the ribbon arch mechanism. 

The following year in February, 1917, a young man appeared at the door 
of the Angle home just to pay his respects to Dr. Angle and be on his way, as 
he said. But when Dr. Angle learned that this young man’s name was James 
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Angle and that he intended to practice orthodonties, Dr. and Mrs. Angle took 
him in and, instead of a half-hour’s visit, he was there for weeks. Thus did Dr. 
Angle take up teaching again when he had hardly settled in California. 

In 1920 and 1921 several small groups of students were trained. The little 
workshop in Dr. Angle’s home served as a classroom. Only technical work was 
possible as there were no facilities for clinical work. 

These small groups formed a study group and met each month to discuss 
their problems with Dr. Angle. 

Realizing the limited facilities for teaching, the group with some of Dr. 
Angle’s former students and some friends donated sufficient funds io build a 
school where ample facilities would be available. So on a lot directly in back 
of Dr. Angle’s home on part of Dr. Angle’s property the Angle College was 
built in 1922, the first building built for the exclusive use of orthodonties. Dr. 
Angle’s home was at 1025 Madison Avenue and the College at 550 Jackson 
Avenue in Pasadena, Calif. 

The building was formally opened with appropriate exercises on Jan. 8, 
1923, and the following day a class of students, which had been gathering for 
several weeks, was assembled. 

In 1924 a charter was granted by the State of California to the Angle 
College. 

The school provided a well-lighted and well-ventilated lecture and study 
hall and a clinical room equipped with five operating chairs and ample work- 
ing facilities for technical work. No fees were charged the students except that 
each supplied his own instruments and the materials with which he worked. 
The patients likewise received their treatment without charge, but both students 
and patients were carefully selected and understood what was required of them. 
The students themselves did the cleaning and eare of the building all of which 
was for a noble purpose. 

Those were busy days: the school full of students, some at the operating 
chairs, some at the technical benches, some in the study hall, each going about 
his own business, but doing it diligently and very quietly. 

The teaching was conducted by Dr. Angle assisted by a staff of the small 
group he had already trained. ' 

Even when the college was built, the little workshop in the house continued 
to hum with its usual activity, Dr. Angle constantly laboring and studying over 
the new instruments and ways of improving the operative procedure in ortho- 
donties. From the workroom came new band-forming pliers, ligature-tying 
pliers, and dozens of new and useful instruments, all to make our work more 
efficient. The high point of that developing period was what Dr. Angle so aptly 
termed the ‘‘Latest and Best in Orthodontia,’’ the edgewise arch. With that 
remarkable intuition that Dr. Angle possessed when developments came from 
his workroom, they were ready to be put into operation in the clinic with but 
little refinement. 

So, in a comparatively short time but a busy one, Dr. Angle really accom- 
plished the best work of his useful service to orthodontics in Pasadena, Calif. 

When he felt that the edgewise arch had been perfected, Dr. Angle had a 
strong conviction that the next important step in orthodontics should be the 
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passage of the proper legislation controlling the practice of orthodontics. He 
realized the mass of unjust criticism which would be heaped upon him should 


he attempt to secure such legislation while his school was in progress and so, in 
1927, he discontinued the college. 

So much important work was accomplished in the ‘‘workroom’’ in Dr. 
Angle’s home that it became immortal. When the beautiful new dental school 
was built a few years ago at the University of Illinois, its two top floors were 
devoted to the postgraduate instruction of orthodontics. In that department 
Dr. Noyes and Dr. Brodie incorporated. a memorial which consists of an exact 
duplicate of the ‘‘workshop’’ at 1025 Madison Avenue, Pasadena. Most of the 
furnishings are the originals from Dr. Angle’s home, loaned to the department 
by Mrs. Angle. It is hoped that it may remain there forever, for it is a living 
inspiration to all who visit it. 

From the College came new life and new blood into orthodonties. 


THE EFFECT OF THE ANGLE COLLEGE 


FREDERICK B. Noyes, Cuicaao, 


REGRET more than I can say my inability to be present at the meeting of 

the Eastern Association of Graduates of the Angle School of Orthodontia. 
If it were not for the fact that I am on the program of the Illinois State Dental 
Society meeting for the evening of May 9, I would certainly be present. But 
even flying could not get me back to Peoria by eight o’clock and my engagement 
with the Hllinois State Dental Society is of several months’ standing. Your 
program is most attractive, and I shall look forward to reading the papers. I 
am glad for the opportunity of at least sending my greetings. 

I find it very difficult to write on the topic, ‘‘The Effect of the Angle Col- 
lege.’’ First, it is difficult to separate the effects of the teaching of the Angle 
School and the Angle College. Second, it is quite impossible to separate the 
effect of Edward H. Angle from the effect of either the Angle School or the 
Angle College; for Dr. Angle was the School and the College and the Society. 
Most schools and colleges are institutions which go on and on, perhaps with 
fluctuations in quality, but quite regardless of their personnel. Dr. Angle made 
the Angle School and the Angle College and they ceased to exist with his passing. 

The Angle School and College grew from a course which consisted of a few 
weeks of informal training by one man to a well-organized course of a calendar 
year in length, requiring the cooperative efforts of a considerable faculty. 
Finally, recognizing that training does not make a man, Dr. Angle waited to 
see what effect the training had had upon the man before he conferred his 
official stamp. 

When Dr. Angle left the east, I am sure that he was resolved to retire from 
organized teaching, and he made a strenuous fight to live up to that resolution. 
James Angle was the first student he accepted after moving to Pasadena, and | 
know, for both he and Dr. Angle told me, that it was only by camping upon 
Dr. Angle’s doorstep and refusing absolutely to accept ‘‘no’’ for an answer, 
that James finally succeeded in being accepted as a student. It was partly his 
name, partly what he had gone through, and most of all, the quality of the man 
himself, that finally induced Dr. Angle to accept him. With the gate broken 
open, it was impossible for Dr. Angle to close it again and the development of 
the Angle College was the result. 

It was during the operation of the Angle College that the course was length- 
ened from three or four months to a full ealendar year, because Dr. Angle’s 
experience had convinced him that a longer period of time was necessary in 
order to give the students a foundation upon which they could continue to 
build. I wish to emphasize strongly that Dr. Angle always recognized, even in 
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the last years, that he could only teach fundamental concepts which students 
would either apply and develop, and consequently grow—or lose, and conse- 
quently relapse into their old condition. This is the reason that in the Angle 
College he never gave a student a certificate or diploma at the end of his course 
of resident study. He required him to go back to practice, to keep on studying, 
to report to him, and at the end of two years to return and take his examina- 
tions again, and present cases that he had treated. Then perhaps he was given 
a diploma. 

It is interesting to note that for twenty years, most, if not all, of the impor- 
tant teaching positions in orthodontics have been occupied by Angle-trained 
men. The proportion of the contributions of value to the science, literature, 
and research of orthodontics, that have been made by graduates of the Angle 
School and the Angle College is still more impressive. Still, it is sometimes 
difficult for me to understand why, with these two facts as they are, the char- 
acter of the teaching of orthodontics in dental schools has changed so little. 

Without any hesitation I would place the greatest effect of the Angle Col- 
lege as the effect on the concepts of professional education. These are rather 
intangible and difficult to trace, but the Angle School was the first attempt to 
teach orthodontics as a specialty or a profession. Of course Dr. Angle con- 
sidered orthodonties a separate profession, and in a narrower sense it is; but in 
much the same way as dentistry must always be considered a part of the heal- 
ing art, and consequently_a specialty of medicine, so also orthodontics will 
always be a part of dentistry. 

In conclusion then, I would say that the effect of the Angle College was: 

To produce a considerable number of men who have been and are most influ- 
ential in the development of the specialty of orthodonties ; 

To develop the importance of the fundamental sciences as the basis for all 
technical procedures; and 

To develop certain fundamental concepts of education as applied to pro- 
fessional and technical training. 

All of these things emanate from that most remarkable personality, Dr. 
Edward H. Angle, who created and developed orthodontics as a specialty and 
a science. 


THE EASTERN ASSOCIATION OF GRADUATES OF THE ANGLE 
SCHOOL OF ORTHODONTIA: ITS CONTRIBUTIONS TO THE 
ADVANCEMENT OF ORTHODONTICS 
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ITH the presentation of the presidential address, the hour is fast 

approaching when this Association will adjourn ‘‘sine die,’’ and the 
minute book will have inscribed upon it ‘‘The End.’’ We shall then cease 
to be an active organization for we have served our purpose, and our ‘‘ Trans- 
actions’’ must then become the worldly possession that we leave upon the 
sands of time, for us thirty years of unstinted devotion to the high ideals 
and principles of orthodontics as we thought it should be practiced. Never 
in its history has there been a greater medium for good, as we shall soon learn, 
and perhaps one of the most important influences during the days of ‘‘trials 
and errors,’’ in stimulating research, developing orthodontic thought, and 
guiding the direction the specialty was to take. Were we successful? 

It is difficult for me not to express my personal feelings, for this Associa- 
tion has been, since the day I graduated from the Angle School, a part 
of me, and, if I may be permitted to say, J a part of it, for I have served this 
Association continuously from that date either as secretary, treasurer, edi- 
tor, historian, president, or in other capacities. This Society afforded me 
the opportunity for serious study, it opened up the avenue to present many 
of my researches, to it I am indebted for the real inspirations of my ortho- 
dontic career, for here has been the storehouse from which I received ideas 
and ideals, and what is more important, imbibed principles which have been 
the bases of whatever success I may have obtained in the profession. For 
this I am indeed grateful and appreciative. However, in this respect I am 
no exception for it was here that each and every one of you received your 
entry in the by-paths of orthodontics, each had the same opportunity to 
bring before a group, as freely as one desired, whatever he deemed would 
advance his specialty, and there was never an attempt at self-glorification. 
It can be truthfully stated that here no one ever attempted to impose upon 
his fellow listeners. In the thirty years, I cannot recall a single paper where 
anyone attempted to glorify his own accomplishments, or presented one just 
for the sake of idle talk; instead, all showed evidence of serious thought, 
sincere expression and hard labor. Here was to be found a true desire for 
learning, and what is more exceptional, a willingness to give freely and 
often of one’s personal knowledge. There were times when we may have 
entered into discussions a little too vigorously, but they were honest and 
frank expressions, and as Hellman remarked back in 1911’, quoting Socrates: 
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‘‘Gentlemen, we are not arguing whether you or I am right, what we wish 
to ascertain is the truth of the question before us,’’ and thus, throughout our 
whole existence it was the desire for truth that constantly prevailed. We 
understood and practiced tolerance. What more could one ask of his fellow- 
man and of society? 


Your committee has deemed it advisable to leave this presentation for 
the closing hour and has assigned to me the task of trying to convey, in a brief 
time, what this Association has actually stood for and contributed to ortho- 
donties. I have not found this an easy task, yet I welcome the opportunity 
to record this history. Your letters have made it much simpler, and what I 
will say is what you have expressed to me and the thoughts they conveyed ; 
please accept my thanks for these, for they are your own persona] feelings 
and not entirely those of the author. 

To each and every one of us these meetings first held monthly, then 
bimonthly, quarterly, and finally once a year, have brought with them an 
appeal far beyond that occasioned by any papers or clinics that may have been 
presented, an appeal which I am sure you and all the others fully understand. 
There has been a feeling which has been stressed by all, of comradery and of 
being at home here that one could not experience in other meetings.? ‘‘The 
Eastern Association has been composed of men under the same inspiration, 
imbued with the desire to study, to accomplish, and to teach, thus it is not 
surprising that with a very few exceptions, one out of sixty-six members, all 
have been contributors of original material in greater or lesser amount; 
that it has had in its ranks such a large percentage of research workers; that 
it has been such a powerful force in the remarkable growth and attainments 
of the profession of orthodontics in a third of a century. It has been con- 
spicuous because of its unalloyed good-feilowship, high ideals, steadfast prin- 
ciples, and unselfish contribution to science!’’ From another I repeat: ‘‘ Not- 
withstanding many striking, outstanding instances of personal contribution 
to orthodontic advancement, I believe that the spirit of inquiry manifested 
by the group, and the regular and large attendance at the meetings of the 
Eastern Association, and the many warm and lasting friendships that had 
their beginnings in those days of trial and error, are the outstanding features 
of our history and greatly deserving of record. In these respects the Society 
has been quite beyond any instance of the sort that has ever come to my 
attention.’’ ‘‘The Angle School was certainly not only the real fountain head 
of orthodontic education but also the inspirational center from which sprang 
all those high ideals and scientific facts that are the very foundation of our 
beloved specialty. It was at the meeting of the Eastern where the older men 
practically made orthodontics in the East and deepened friendships that have 
lasted through the years. It is certainly with real sorrow that we realize 
the wisdom of bringing to an end this fine Society. The reasons for it make 
it a sad occasion indeed because it. emphasizes the fact that so many of our 
dear friends are ne longer with us.’’ Wisdom deems it advisable, therefore, 
that on this thirtieth reunion as well as the one hundredth meeting, this 
be the fitting occasion to part officially. Each year, were we to continue, 
would make it more difficult, for the past one has brought with it the sudden 
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awakening that time waits for no man, and into the unseen Temple since our 
last meeting, have entered Kemple, Ferris, Gough, Crosby, and Steadman, and 
may I add the name of another, one who in 1926 and upon five occasions with- 
in five years has given us of his vast knowledge and wisdom, T. Wingate Todd, 
a man of sterling character and one who will be greatly missed within the 
orthodontic profession. It was here in the Eastern Association that the 
groundwork was laid for some of the most important presentations in ortho- 
dontics during the past three decades. From small acorns grow strong oaks, 
so from what appeared ambiguous and unimportant statements at the time, 
have come forth basic principles and far-reaching contributions. Permit 
me to cite a few, not in the order of their importance, but in their chronologic 
development. You will then see just what I have in mind. At the 1911 ses- 
sion, our second annual meeting, Dr. Angle prevailed upon me to give a brief 
history of orthodontia’s evolution, the result of tracing the origin of the word 
‘forthodontia”’; from this paper, published in the American Orthodontist in 
1912, there appeared the two volumes in 1926. In 1913 the first detachable 
anchorage was shown, the Young-Angle lock. Young likewise presented his 
first paper as to the advisability of extracting the third molars, 1920, and 
three years later the use of the overlays on the deciduous teeth. Hellman, 
in 1913, in contributing ‘‘The Significance of Normal Occlusion,’’ began to 
lay the foundation for his later series of studies that have now developed into 
problems of the face and teeth of man. This was followed (1914) by his 
etiological factors of malocclusion and thus the study of endocrinology came 
into orthcdonties and in this country into dentistry, and the way was opened 
for the introduction of a long series of important subjects in correlated 
sciences. In 1921, the question of the existence of ‘‘a normal occlusion,’’ also 
by Hellman, was introduced, and it proved to be but ‘‘an ideal’’ that does 
not exist, except to Angle graduates who still strive for that perfection 
wherever possible. He has gone a long way from these initial] studies. In 
May of 1915, Stanton brought forward his ‘‘Engineering Principles’’ that 
brought with it the problem of predetermination of the dental arch. This 
was the forerunner of many such instruments. It was in 1918 that Rogers 
brought up the development of the face with a view to increasing myofunc- 
tional therapy, though at the First District Dental Society a few months 
prior to our meeting, he mentioned the problem under the ‘‘development of 
oeclusion.’’ Today this is included in every orthodontic textbook and con- 
sidered a part of orthodontic procedure. At the same meeting, Mershon dem- 
onstrated for the first time the use of the lingual removable arch that now 
is so closely attached to his name. The following year we received the Hawley 
retainer. In 1920 Johnson, in his ‘‘orthodontiec education’’ approached the 
study of malocclusion in the light of correlative variation which developed 
into his ‘‘Basic Principles of Orthodontia,’’ and thus biology became the im- 
portant phase versus mechanics. Ferris undertook the study of the human 
saliva. Broadbent, in 1926, entered the picture, and a new ‘‘ X-ray Technique”’ 
had its beginning. These are a few of the direct contributions to orthodontics. 
The indirect ones are more difficult to follow; a few, however, I might eite. 
Baker’s work on madder feeding at Harvard, Crosby in his efforts at Yale, 
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Kelsey at Johns Hopkins, here acting in an advisory capacity, the experiments 
in swine-feeding, in rickets and nutrition; the latter I will have more to say 
about a little later, also his tie-up with the Bureau of Standards, and my 
own humble efforts on prenatal influences. Murlless in his paper on ‘‘Some 
of the Properties of Metals’’ (1922) brought to a head the substitute for 
platinum and platinum-iridium in orthodontic appliances, and there began 
to emerge a series of formulas for alloys adaptable to our specialty. In eit- 
ing these few examples, I trust I have made myself clear as to how small 
acorns have grown into strong oaks, and all within this small group. We 
have a right to be proud of our achievements. 


HisTorRY OF THE ASSOCIATION 


On two previous occasions, I have presented various phases of our 
growth. What took place up to 1927 can be obtained in detail in the mono- 
graph published by this Society in that year.*. Two years ago the paper 
dwelt upon this Association’s contribution to dentistry.* Tonight, I will, 
therefore, attempt to present only the more important phases and a general 
review of our activities. 

This Association is the direct result of ten sessions of the Angle School 
of Orthodontia from 1900 to 1911. Of the first class of 1900, consisting of 
eleven members, only one now survives, Lloyd S. Lourie. How many of us 
realize how rapidly those’ intervening years have rolled by, and what tre- 
mendous changes have taken place within the specialty of orthodontics. 
Taken from dentistry in 1900 as an orphaned child, developed into a well- 
established specialty, the first within dentistry, 1915, and now we again find 
her original parents demanding that she once more be returned to them. Will 
the courts of public opinion permit this, and will orthodontics again rise 
to the place the Angle graduates succeeded in raising her? That is now up 
to the present generation of specialists. 

Within a month, thirty years will have passed since this Society became 
an active organization. Although informal meetings for the study of ortho- 
donties had been held at frequent intervals beginning Jan. 18, 1907, at the 
office of Dr. Stanton, it was not until June 11, 1909, at Dr. Gough’s office 
that a permanent organization came into being, and the name of the Eastern 
Association of Graduates of the Angle School of Orthodontia was adopted. 
As then outlined, the objects of the Society ‘‘were for the advancement of 
the science of Orthodontia, the mutual benefits accruing from the frequent 
interchange of ideas and results of study and office experiences and the en- 
hancement of the welfare of the Angle School of Orthodontia and Its Alumni 
Society.’’ Though the school was discontinued with the 1911 session, and the 
Society in 1913, except for a few sessions of invited alumni, this Association 
has maintained those same objectives during the thirty years of its existence. 
The charter members were Drs. Jane Bunker, Samuel P. Cameron, Albert W. 
Crosby, Alfred M. Desnoes, Henry C. Ferris, Frank Gough, Milo Hellman, 
Harry E. Kelsey, M. Kihita, John V. Mershon, Frederick T. Murlless, Jr., 
George B. Palmer, William D. Riggs, R. B. Stanley, F. L. Stanton, and R. H. 
W. Strang. At the next meeting held at New London, the Class of 1909 were 
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the invited guests, and from that day the Eastern Association has been an 
active participant in orthodontic circles. Little did those founders dream 
that from their membership, there would arise the future leaders of ortho- 
dontiecs and in dentistry. For years they, with the other graduates of the 
Angle School, made up the greater part of the membership of the American 
Society of Orthodontists and were the great inspiration and guiding spirit 
of orthodontics. They performed their task too well, I fear, for while they 
held the guiding reins, it grew by leaps and bounds. 

From the Angle School there were graduated but one hundred forty 
men, of whom ninety-three wherever they located, became the inspiration 
for others and the acknowleged leaders in their field; they were the pioneers 
in the specialty of orthodontics throughout the world. In a few of the larger 
cities, however, there were men who combined dentistry and orthodonties, but 
until an Angle man appeared upon the scene, none devoted their entire time 
to it. They immediately took over the task of teaching the subject in our 
leading dental colleges and have always given freely of their time and knowl- 
edge before dental societies. Though our total membership has been but sixty- 
six, of the above-mentioned ninety-three, fifty of the names of outstanding 
contributors to orthodontics are those who at one time or another appeared 
upon our membership roster. Each gave rise to a thought, and though he 
was but one small unit, the combined units became a powerful influence. It 
is indeed fortunate that man’s ideas are so diversified, for each sought an 
unexplored field and became deeper engrossed within it, until it eventually 
was accepted as a part of orthodontics. All, however, had but one idea in 
the undertaking and that was to simplify and obtain a clearer concept of 
our daily problems. 


Licuts or Our ENDEAVORS 


The published contribution I made in 1927 contains a detailed review 
of our activities up to that year; therefore at this time, I will give but a few 
of the high lights for they will help to refresh your memories of the more 
important contributions this Association made to orthodontics and to the 
welfare of others. It was at the January, 1912, session that the American 
Laryngological, Rhinological, and Otological Society presented, through Dr. 
Mershon, an invitation to the Eastern Association to present at a symposium 
on orthodontics, two papers and a clinic. This meeting was held in Phila- 
delphia on May 14, where Dr. F. B. Noyes spoke on ‘‘The Development of 
the Teeth and Occlusion as Factors in the Development of the Facial Bones,’’ 
and Dr. Ketcham the ‘‘Treatment by the Orthodontist, Supplementing that 
by the Rhinologist.’’ I quote the abstract as I find it in the official program 
as being what were then considered the highest aims of orthodontics. No 
wonder we smile at it today, but at that time we were well pleased with 
our efforts and how proud we were as an organization: ‘‘To do their full 
duty by their little patients the rhinologist and the orthodontist must work 
together, for the work of one supplements that of the other. In many eases 
the efforts of one are practically useless without the aid of the other. Fail- 
urés in establishing normal breathing through adenoid operations may be 
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made successes, in the great majority of cases, by the intervention of the 
orthodontist. The orthodontist, by gentle pressure, moves the maloccluded 
teeth into normal positions and relations; stimulates bone development, in- 
creasing the size of the maxillary bones and the nose cavity. By causing 
normal development of the maxillary arch, the roof or vault of the mouth, 
and floor of the nose, a deflected or ‘S’ shaped septum—when hypertrophy, 
ledges, and spurs are not present—is often corrected, in our younger pa- 
tients, and benefited in the older. In order to receive full benefit from 
orthodontic treatment, about 50 per cent of the orthodontist’s patients 
require the services of the rhinologist. In order to receive full bene- 
fit from rhinologic treatments many of the rhinologist’s patients must 
also be treated by the orthodontist.’’ All will recall the controversy 
as to the opening of the maxillary suture, thus giving greater nasal 
width; it was here that Dr. G. V. I. Brown brought the question before this 
group, and the wet specimen by which Dr. Stanton endeavored to accom- 
plish this and ended in failure. Thus was this question disposed of. 

At the clinic, Dr. Hellman presented the topographical anatomy, Dr. 
Stanton the physiology, Young and Butler the treatment, and myself a two- 
page bibliography. Imagine today presenting but a two-page record of the 
most important articles on our subject that might prove of interest to the 
medical profession. 

At the November, 1913, meeting, held at the New York Academy of 
Medicine on 43rd Street, the Dental Cosmos offered to take down the pro- 
ceedings of the Society and publish them. More will be said regarding this 
a little later. In 1913 the members of this Society began an orthodontic 
clinic at the Manhattan Eye, Ear, Nose, and Throat Hospital, the first in an 
institution in which orthodontics was a part. Prior to this, some of our 
members took courses at the above institution so that they might better 
understand the structures of these organs and their apparent relation to the 
teeth. I well remember with what temerity those in charge there looked 
upon this experiment. All of us well remember the special winter course 
first suggested by Dr. Hellman and sponsored by Dr. Stanton, of eight lec- 
tures given in 1914 by Dr. Oscar Schloss on pediatrics. In this manner those 
subjects within that field were introduced into orthodontics, and since then 
we have listened to some sixteen distinguished authorities. It was at tlie No- 
vember session, 1914, that the Scientific Committee proposed that we en- 
deavor to interest the dental department either at the University of Pennsyl- 
vania or at Harvard in the possibilities of a postgraduate orthodontic school. 
The committee for the first-mentioned institution was composed of Drs. 
Hellman and Cameron, while on the Boston project were Drs. Rogers and 
Murlless. With our president, then Dr. Crosby, cooperating with both, the 
two groups worked together as one, meeting often over a period of several 
years. Recently I had an opportunity of refreshing my memory and of 
going over the suggestions and material from the archives of Dr. Hellman. 
These proved of considerable interest and briefly might be thus summarized. 
From a letter from Dr. Kirk, dated March 11, 1915, he stated that he had 
only realized that ‘‘orthodontia is bigger than dentistry, and we have to or- 
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ganize a special course of instruction under a separate curriculum, that 
the man who takes this course should be entitled to a special degree.’’ 
Again on March 22 he wrote, ‘‘I have been looking over the conditions relative 
to the state of orthodontia and its educational basis for some time, and have 
been endeavoring to arrive at a fair and proper understanding of the situa- 
tion with a view to its adjustment in harmony with university ideas. Natural- 
ly, I have run up against a lot of difficulties, especially in the way of per- 
sonal and individual differences of opinion, not to say antagonism, and it is 
these individual elements that are more than anything else, from my point 
of view, acting as obstacles to the harmonious adjustment of the details of our 
plan.’’ The committee received from Dr. Kirk on April 30, a proposed eurricu- 
lum ; at the same time he asked if they desired to make any further suggestions. 
Meanwhile the committee was sounding out Dr. Angle as to the possibility of hav- 
ing his school continued under the university’s auspices. It was not until Jan. 
26, 1916, two years after the subject was introduced, that a final report was 
presented, and this proved disappointing indeed. The apparent difficulties 
Dr. Kirk expressed were well founded and thus the project ended in failure 
because of the ‘‘obstruction’’ of Dr. Angle to the entire scheme. The latter 
insisted that a certain former student of his must head the clinic; the uni- 
versity, according to Dr. Kirk, ‘‘could not be dictated about appointments.’’ 
Had Dr. Angle then only cooperated, it is certain that the present ortho- 
dontic chaos would not exist, and how different would be the situation. 

As to the project in Boston, the effort toward Harvard was transferred 
to the contemplated Forsyth Infirmary for Children. Here the Committee 
met with as cordial a reception as they did with Dr. Kirk, and Dr. Delabaree, 
Chairman of the project, willingly cooperated with ours. The Eastern Asso- 
ciation apparently gave it their support and endorsed the effort, both in 
spirit and financially, for upon our minutes there appears an entry of our 
voting two hundred dollars for research work. The Harvard-Forsyth Post 
Graduate School for Orthodontia remained in existence but four short years, 
and perhaps no better example can be found that so clearly demonstrates 
the marked difference of the attitude of the Angle men and that which 
then prevailed within the dental profession. Only recently I learned from 
one who served upon the original committee the reason for the crisis and 
the termination of that school. Again it was the insistence of one individual 
to dominate, to force upon orthodontics a purely dental attitude in contra- 
distinction to the experience and teachings gained by one who graduated 
from the Angle School and had the spirit of this Society. Briefly a plan 
was proposed that would have ‘‘permitted the internes of the Infirmary to 
enter the Clinic conducted by the school, and allow them to treat patients 
without having the slightest orthodontic instruction. In other words they 
were to have in the clinic two classes of men—one class under intensive in- 
struction who were not allowed to take caré of a ease until they had mas- 
tered important technique and were well instructed in the fundamentals, 
and then only under the direction of competent elinica!l teachers’’; the 
other class of men were to be those internes who had not received the slight- 
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est orthodontic preliminary instruction. That was the end of another at- 
tempt by Angle men to direct the method of orthodontic education, another 
terrible disappointment. 

Often I have wondered at the fact that but two of Angle’s students 
deemed it advisable to conduct their own orthodontic school. Theré were a few 
who did train some assistants in their offices; the others directed their efforts to 
improve the teaching and the handling of orthodontic cases in the dental schools. 
Today we do have some postgraduate orthodontic schools under university con- 
trol, and the original idea of Dr. Kirk that these men are entitled to an advanced 
degree, but we likewise have just as many privately owned ones that, strangely, 
are conducted by men who never have had orthodontic postgraduate training. 
Apparently the ‘‘pioneers’’ felt that they were still under the guidance of Dr. 
Angle, and none desired to take over this activity. 

It was in 1921 that one hundred dollars was voted to the Friendly Relief 
Committee of the Dental Clinies in Vienna. Many will recall Dr. Friel’s report 
as to the physical condition of the children as a result of the war. To Dr. Angle, 
upon the opening in 1923 of the College in California, resolutions were sent, and 
in 1924 again in the form of a testimonial for his seventieth birthday. On Jan. 
26, 1931, the meeting was set apart as a memorial, where once again his close 
friends and some of his students paid tribute to the most outstanding figure 
orthodontics has ever had. That we as an organization felt it our duty to aid 
beyond the realms of our specialty, was again demonstrated in 1924 when we con- 
tributed fifty dollars to both the Russian and Japanese Relief Funds. 

It is with some difficulty that I mention a few meetings that are especially 
noteworthy, for each has been of interest, but these have remained vivid with 
me: the ones at the Peabody Museum, Yale University, November, 1915, when 
Dr. Eaton was our host, and again in January, 1926; Johns Hopkins University, 
March, 1921 and 1932; American Museum of Natural History, January, 1918; 
it was then that Dr. Henry Fairfield Osborn presented each with an autographed 
copy of his book, The Evolution of the Mammalian Molar Teeth, ete., and in 
February, 1936; Harvard University, March, 1915, and January, 1938; and 
two years ago at the Western Reserve University. 

That orthodontic education gave us much concern is shown by the four meet- 
ings devoted entirely to this subject, in 1915, 1921, 1924, and 1930. The above re- 
view will at least recall much of the past. 


INDIVIDUAL CONTRIBUTIONS 


Until now we have considered the direct contributions of the Society. What 
about the indirect one and those of the individual members? These are difficult 
to evaluate. In 1920, Dr. E. V. McCollum appeared before us and spoke of the 
deficiencies in diet as related to nutrition and growth; since then he has appeared 
before us on several oceasions. From that lecture there developed a new concept 
of nutrition, and as he himself once related to me, it was the inspiration he re- 
ceived in this body and from questions propounded that led him on to further 
research, aided by Drs. Shipley, Parks, Hess and many others who later appeared 
before us. Through us this subject was introduced into orthodontics and thence 
into dentistry. Upon innumerable occasions, in fact to be exact, some forty-eight 
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different times, we have listened to various phases of physical anthropology and 
paleontology by such distinguished authorities as Boas, Eaton, Gregory, Hrdliéka, 
Hooton, Krogman, McGregor, H. F. Osborn, Sullivan, Speer, Todd and some 
sixteen others. These contacts have resulted in a change of concept in their own 
field, and where the problem of occlusion of the teeth in man and mammals was 
unknown thirty years ago, today they are making it a serious study, likewise the 
problem of dentition. 

It will be possible for me to mention but a few of the pertinent facts ob- 
tained from the letters received. Twenty-seven have held some sort of pro- 
fessorship in our dental schools, two have been deans, some have instructed medi- 
eal students in required courses in medical colleges, some are chief of divisions 
upon hospital staffs, others are directors in varied types of institutions, such as 
Girard College, while others are upon the official staff of the Academy of Medi- 
cine or in scientific institutions such as the Museum of Natural History. Many of 
the above have held high offices in various orthodontic societies, and in our loeal, 
state, national, dental, and in scientific societies. We are represented upon the 
editorial boards of our dental journals. All of the important American textbooks 
on orthodontics, written within the past thirty years, are from the pens of Angle 
graduates. In one case, the latest edition of Dewey’s, five of the chapters have 
been contributed by our members. You will likewise find that the results of the 
research begun during these early years are now being used in the teachings in 
both our medical and dental schools. Some have received such recognition that 
they are now being supported by grants given by foundations or from special 
funds created for advanced research studies. A few have been the recipients of 
special distinguished medals or prizes. Apparently there is no field of endeavor 
that has not at some time or other felt the guiding hand and the inspiration of 
some member. To list their names would be almost the complete membership. We 
have, indeed, been a very active group; for that reason it is almost impossible to 
trace just how far-reaching have been our efforts. 

For their interest in orthodontics, two have been honored with the degree of 
Doctor of Science, Drs. Hellman and Mershon. Many have been admitted to na- 
tional honorary fraternities, the dental—Omicron Kappa Upsilon; the scientific 
—Sigma Xi; and the social science—Phi Gamma Mu. A few have been made Fel- 
lows of the American Association for the Advancement of Science, prior to the 
time dentistry became a part of the above organization ; since then some have be- 
come members, and in the early twenties several were elected to Fellowship in the 
New York Academy of Sciences. 

The Eastern Association has been further honored by the inclusion of its 
members in American Men of Science, Who’s Who in America, and in Who’s 
Who Among North American Authors as well as several others. 

Thirty years ago one seldom found the name of a dentist in our national 
scientific or academic societies; today, from among us, they appear upon the 
membership lists of such organizations as: American Association for the Ad- 
vancement of Science, American Ethnological, American Association of Anato- 
mists, American Association of Physical Anthropologists, American Association ° 
of Mammalogists, American Public Health Association, Bibliographical Society 
of America, History of Science Society, New York Academy of Sciences, Society 
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of Experimental Biology, Society for the Study of Child Development, and per- 
haps others. Not only do we find them as members, but what is far more im- 


portant, actively upon their programs. These are but a few of the activities as 
individuals, and Dr. Angle might well be proud of his students for they have 
spread his inspiration and have carried the banner of research far and wide. 


TIME AND PLACES OF MEETINGS 


Until 1913, the monthly meetings were held in the offices of the individual 
members, and the ‘‘study club idea’’ was then the general plan. After the 
stormy session of the Alumni Society, held in New London that year, that society 
ceased to function. Our Society, finding itself then ‘‘too provincial,’’ decided 
upon a policy of geographical expansion, and those Angle graduates east of Chi- 
cago and from the Gulf of Mexico into Canada became members of the Eastern. 
With this enlarged expansion of membership, sixty-six being the total number, it 
was thought advisable to reduce the number of meetings to four a year and to 
make the last one an ‘‘annual meeting of more than one day.’’ With this increase 
in membership, a change in the policy ensued, resulting in a general broadening 
of the seience of orthodontics so that there is no specialty in medicine more 
comprehensive and that overlaps the various general sciences than our own. 
These evolutionary steps began here, in time influencing other orthodontic soci- 
eties, and finally becoming incorporated into dentistry. 

Gradually, new orthod6ntie groups began to be formed as sectional societies, 
and as many of our members took an active part in their formation, and finding 
it a hardship to be away so often from their offices, in 1932 we again changed our 
policy and held but one meeting a year. Those from distant points then began to 
resign, but as great numbers never did mean much to this organization, and here 
is probably the answer for its wonderful influence and progress, we have con- 
tinued up to the present day to lead the way in progressive ideas and ideals. An- 
other very important factor that aided our steady progress was the lack of 
‘*nolities.’’ No man ever sought the presidency but always had to be ‘‘drafted,’’ 
yet all who have thus served prized the office highly. 

Exactly one hundred meetings have been held, many of these two or three 
days in length. Of these, sixty-seven were in New York, while thirty-three were 
in fourteen cities as follows: 

New London, Conn., Oct. 30, 1909; Sept. 12, 1912. 

Brooklyn, N. Y., Nov. 26, 1910. 

Philadelphia, Pa., April 30, 1910; Oct. 28, 1911; May 14, 1912; Mareh 29, 
1913; Jan. 31, 1914; March 31, 1917. 

Hartford, Conn., Jan. 25, 1913; Nov. 24, 1917. 

Boston, Mass., March 28, 1914; March 27, 1915; Feb. 1, 1919; Dee. 6, 1919; 
March 26, 1927; Jan. 24 and 25, 1938. 

Baltimore, Md., Jan. 30, 1915; March 29, 1919; March 14, 1921; March 24, 
1924; Jan. 30, 1932. 

New Haven, Conn., Nov. 29, 1915; Jan. 30, 1926. 

Washington, D. C., March 25, 1916; March 27, 1920; Nov. 26, 1921; April 
11, 1925. 
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Springfield, Mass., Jan. 27, 1917. 
Pittsburgh, Pa., Nov. 29, 1920. 
Buffalo, N. Y., March 25, 1922. 
Norfolk, Va., March 24, 1923. 
Cleveland, Ohio, Mareh 15 and 16, 1937. 


NUMBER AND SCOPE OF PAPERS PRESENTED 


From 1910 to and including this meeting, some four hundred papers have 
been presented by two hundred and nineteen essayists. Of the above number, 
one hundred sixty-five were the efforts of our own members, while the remaining 
two hundred and thirty were the contributions of one hundred seventy-eight of 
the ablest men and women of this day in the scientific world. That these individ- 
uals appreciated our interest and efforts, can best be judged by the number of 
‘return engagements.’’ Our records show that over forty appeared more than 
twice, and as in the case of William K. Gregory, eight, while T. Wingate Todd on 
five occasions. Regarding the one hundred and sixty-five contributions of our 
members, fifteen read one hundred twenty, the remaining forty-five papers were 
contributed by twenty-two; twenty-six did not aid in this respect; however, 
twelve of these did give clinies or case reports. Only one of the remaining four- 
teen is a member at present, the others being those from distant points and who 
did make valuable contributions to other orthodontic societies. While the burden 
did fall upon some fifteen, it is interesting to see but one failed to perform his 
duty. We must not lose sight, however, of the fact that these same members were 
active contributors to other orthodontic and dental societies, and with many of 
the Angle men west of Chicago, they carried the greater burden for over twenty 
years. One can thus readily understand the influence of Angle’s students and, 
while they were in the majority, why the practice of the ideal orthodontics 
reached its highest point. This influence likewise extended to the general public, 
through education, and they understood and expected high quality of service 
and not price competition. Then it was a pleasure and a great privilege to prac- 
tice our specialty. The fifteen who contributed five or more papers were Hellman 
18, Weinberger 14, Crosby 10, Young, Ferris and Broadbent 9 each, Stanton 8, 
Kelsey 7, Hawley, Strang, Murlless and Johnson 6, Baker, Brodie, and Hatfield 5. 

The general problems in orthodontics, such as treatment of cases, failures, 
ete., were not neglected, for there were ninety-six of these, while the clinies and 
ease reports totaled two hundred and thirty-eight. Of these Strang contributed 
17, Young 15, Weinberger 13, Ferris 12, Desnoes and Stanton 11, Gough 9, 
Rogers, Grieve and Johnson 8, Murlless, Pearson, and Pullen 7, Butler, Hellman, 
and Mershon 6. 

Returning again for a few minutes to our members, it will prove of interest to 
review the type of studies in which they interested themselves, as in it we will 
find the answer why this organization was so helpful and beneficial and why we 
had such a perfect understanding of each other’s problems. The following sub- 
jects were first studied and brought before this group by our members; as these 
initial studies proved of such great interest to practically every member, our 
program committees then sought such authorities in the varied correlated sciences 
for their knowledge. Here was the beginning of orthodontic influence into these 
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special fields, many of which later showed the importance of these contacts in 
their own development. These subjects were abnormalities of growth, ankylosis 
of the jaw, artificial feedings of infants, biology. body and facial growth, bottle 
feeding, children’s diseases, comparative anatomy, deformities, development of 
teeth, facial and muscular structures, histology, history, diet, education, em- 
bryology, endocrinology, engineering, eruption of teeth, etiological factors, evolu- 
tion, facial deformities, genetics, growth in all phases, habits, harelip and cleft 
palate, heredity, pathology, metallurgy, muscular development of the face, no- 
menelature, nutrition, orthopedics, perversion of forces, prenatal factors, photog- 
raphy, radiography, rickets and skeletal adjustments, and uterine studies. These 
are a few in which a fool walks in where the wise man fears to tread, but there 
are exceptions to every rule and we surely ‘‘got away with it’’ to the advantage 
of the profession. 

A further analysis of the two hundred and thirty remaining papers shows 
that the medical profession was our greatest help, for seventy-five physicians or 
surgeons gave eighty-six presentations ; twenty-nine dentists, thirty-one ; twenty- 
five naturalists, forty-eight, and these perhaps had the greatest influence in di- 
recting orthodontie’s future; twenty-four fellow orthodontists, not members, 
thirty-six; nine others considered eleven subjects that could not be classified 
within the other groupings, such as phoneties, engineering and education; and 
fiye dealt with speech and breathing. Those presented by the medical profession 
were studies relating to allergy, biology, education, endocrinology, child hygiene, 
general embryology, growth, metabolism, heredity, inheritance, rhinology, nutri- 
tion, orthopedies, radiography, pediatrics, sinuses, structural deformities, psy- 
chology, and psychiatry. If orthodontics is a branch of dentistry, how then can 
anyone raise the question that dentistry today is not a part of medicine and the 
natural sciences ? 

PUBLICATION 


It is indeed fortunate that the present ridiculous attack upon dental jour- 
nalism did not occur during the early history of our Society, for to my mind the 
most important factor, one that did more to advance the specialty of orthodontics, 
that actually stimulated our members and the dental profession as a whole, and 
the one medium that brought us in direct contact with other scientific societies, 
was the publication of our papers in dental and scientific journals. It is safe to 
say that with the rise of orthodontics, dental journals began to find their way 
into the libraries of every important scientific organization, and were it not for 
our interest, most of these institutions would still be considering dentistry a craft 
and not a learned profession. This important contact has now been almost en- 
tirely eliminated and dentistry thus suffers for her stupidity. I cannot refrain 
from mentioning two important periodicals that the Eastern had more than 
a little to do with, first, the Dental Items of Interest in publishing the Trans- 
actions of the American Society of Orthodontia, and secondly the American 
Orthodontist published from June, 1907, to October, 1912. During those 
years both journals showed the influence of Angle and his students. Ade- 
quate credit has never been given to two men, Rodrigues Ottolengui and 
Edward C. Kirk, for their great contributions to orthodontics in reporting 
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orthodontic meetings. It was Dr. Kirk who opened up the pages of the Dental 
Cosmos, and the success of the Eastern Association of Graduates of the Angle 
School is largely due to his generous interest in furnishing an outlet for our ma- 
terial and comprehensive reports of our meetings, over a long period of its exist- 
ence. Where Dr. Kirk left off, Dr. L. P. Anthony ably stepped in, continuing to 
aid us on every occasion, and it is indeed unfortunate that he was prevented 
from publishing our reports of our meetings in full; many of you know the 
reason. Our meetings have suffered as a result. This is a part of the price the 
dental profession is paying for the attack upon so-called ‘‘proprietary journal- 
ism,’’ and one of the reasons why I cannot become enthusiastic over such propa- 
ganda. From the time the editors of the Dental Cosmos decided to discontinue 
the policy of reporting meetings, the usefulness and value of ours and other 
meetings have been greatly impaired, and the loss to the dental profession is 
irreparable. I find that over sixty of the last eighty-nine papers presented before 
this Society have not appeared in print, some of which dealt with entirely new 
subjects. Of the four hundred papers read, about half, or two hundred and 
thirteen, found their way into print, and my bound transactions show a total of 
some 2,112 pages. Most of these appeared first in The American Orthodontist, 
and thence up to 1930 in the Dental Cosmos, International Journal of Ortho- 
dontia, and finally in The Angle Orthodontist. There were a few that were pub- 
lished in the Journal of the American Dental Association and the Journal of 
Dental Research. 1 «> , ucther many of you have realized what an impor- 
tant contribution we have made and what an influence this Society has directed 
toward advancement. Besides the above are the several numbers of a bulletin we 
onee published and the two separate printed booklets, one of the Angle Memorial, 
1931, the other A Review and Index of Its Proceedings up to 1927. 

There are many other phases that I would like to dwell upon, but time will 
not permit. Often the question of a change in our constitution was introduced, 
so as to enlarge the Society, alter its name and activities. Each time this was 
voted down. Was it the wise thing to do? No one ever felt that it was the intent 
to be ‘‘holier than thou’’ or more exclusive. Most of us felt, however, that we had 
something that was far more valuable than numbers, something that was more 
intimate and worth retaining, a common understanding of each other’s problems, 
and as Noyes used to say ‘‘concentration is consecration.’’ Our programs 
amply illustrated this philosophy, and how valuable has been the close associa- 
tion of like minds, ambitions, and ideals. For an outsider it would be extremely 
difficult to comprehend, and I fear it is greatly misunderstood. Tonight we all 
must realize the wisdom of this choice and though we cease to continue because 
of this action, while we existed we greatly benefited thereby. ‘‘In superior men, 
love is stronger than hate, friendship is stronger than selfishness, and gratitude is 
stronger than envy.’’—E. L. Thorndike. 

In closing, I again desire to express my deep appreciation for the privilege 
of having once more had the opportunity of serving you as president, and to 
thank you for being so kind and patient while presenting this address. Professor 
Raymond C. Osburn, at the Angle Memorial in 1931, speaking of Dr. Angle, re- 
marked: ‘‘He (Dr. Angle) desired his pupils to be not merely good technicians, 
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but real students, investigators, and thinkers. He more than once complained 
to me because of the fact that so few of his students were really productive 
workers ; most of them were content to merely pursue the profession as a means 
of living, without attempting to advance the sbject by careful research.’’ Un- 
fortunately Dr. Angle is not now alive to see this record of achievements of one 
of the societies that still bears his name. Personally, I believe, and I am con- 
fident all of you will agree, that we have more than fulfilled his greatest expecta- 
tions, for our members have demonstrated that they were real students, investiga- 
tors, and thinkers; that they were productive workers is amply shown upon a 
review of our Transactions. 


**O What a glory doth this world put on 
For him who, with a fervent heart goes forth 
Under the bright and glorious sky, and looks 
On duties well performed and days well spent.’’—LOoNGFELLOW. 
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PSEUDOTUBERCULOUS LESIONS OF THE MOUTH 
Lester Ricwarp CAHN, D.D.S.,* New York, N. Y. 


ROM time to time tissue is received in the oral pathology laboratory that 
histologically resembles tuberculosis. Such a diagnosis is usually, and as we 
shall see, erroneously made. 

Virchow first showed that tuberculous granuiation tissue has a. distinctive 
histologic appearance. It consists of a mass of pale-staining cells called ‘‘epi- 
thelioid’’ cells, in the center of which is generally a giant cell—the Langhans 
eell—with nuclei arranged about the periphery. Surrounding the whole mass 
are several layers of lymphocytes, and this conglomerate group of cells is called 
a tubercle. In these tubercles necrosis takes place forming a caseous material 
which is characteristic of the true tubercle. 

The epithelioid cells are connective tissue histiocytes or macrophages, while 
the Langhans cell is a foreign body giant cell built up from the amalgamation 
of a number of these ‘‘epithelioid’’ cells. In other words, the tuberele is the 
result chiefly of the reaction and proliferation of the reticulo-endothelium. 

Recently an interesting book called, Pseudotuberculosis in Man' by Pro- 
fessor Snapper of Amsterdam, Holland, was published. Professor Snapper 
points out that, ‘‘a granulation tissue or a nodule resembling the structure of 
the tuberculous tubercle as described by Virchow, is not always caused by the 
tuberele bacilli. There are several known and unknown vira producing reac- 
tion of the reticulo-endothelium which are similar to the well-known tubercles. 
Syphilis and leprosy may cause lesions which, on histologic examination only, 
might be taken for tuberculous granulation tissue. Thus, at present the diag- 
nosis of tuberculosis must not be based on morphologic data alone. The diag- 
nosis is only justified when tubercle bacilli can be demonstrated by means of 
staining, culture, or inoculation.’’ 

Among the most interesting of pseudotuberculous lesions is that known as 
Boeck’s sarcoid.? This condition is characterized by the presence of small nodules 
(chiefly) in the skin that resemble histologically, tuberculous granulation tissue. 
These lesions have been ealled ‘‘tubereulides.’’ They have been found, not only 
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in the skin, but in the nasal and oral mucosa; in the bone, principally the 
phalanges ; in the eye and disseminated throughout the parenchymatous organs. 
When found in the lungs the x-ray picture may be indistinguishable from true 
tubereulosis. 

In most of these cases, the allergic reaction produced by the tests of Man- 
toux and Pirquet are negative. Furthermore, no tubercle bacilli are found 
either in the tissue, sputum, or stomach washings. Specific caseous necrosis is 
also absent. 

While it is undoubtedly true that primary tuberculosis can take place in 
the mouth, it is of very rare occurrence. Tuberculous lesions of the oral cavity 
are usually of hematogenous origin and are associated with tuberculosis else- 
where in the body. Ornstein® said, ‘‘Primary tuberculosis of the mouth and 
pharynx is so rare a condition that we may regard all tuberculous lesions found 
in the mouth and pharynx as secondary tuberculosis.’’ 

It is thus, with reservation, that a report of tuberculosis of the oral cavity 
be given that does not answer such specific requirements as: 1) finding caseous 
necrosis; 2) presence of tubercle bacilli in the tissue; 3) production of tuber- 
culous lesions in guinea pigs after inoculation with some of the clinical material. 

I remember, some fifteen years ago reporting a piece of tissue as being that 
of tuberculosis and having my diagnosis looked upon, to put it mildly, as sus- 
picious. The tissue represented an exuberant mass springing from the sockets 
of two maxillary premolars that had recently been extracted. The attending 
doctor, however, followed my suggestion to further investigate the patient’s 
health, but no tuberculosis was found. I put the lesion down as a primary 
tuberculoma. 

Recently Blum‘ reported a chronic granulomatous mass occurring in the 
region of the left retromolar triangle in a white female 41 years of age. The 
histologic appearance of the tissue was suggestive of tuberculosis, in as much as 
there were numerous circumscribed nodules composed of epithelioid cells, lympho- 
cytes, and giant cells suggestive of the Langhans cell. There was no caseation, 
and no microorganisms could be found in the tissue. The pathologist con- 
cluded that the lesion was not tuberculous. He did find some minute refractile 
particles of unknown composition and origin and concluded that the mass was a 
chronic nonspecific granuloma caused by these particles. 

A short time ago some tissue was sent to the laboratory for routine histo- 
logic examination. It was removed from the mouth of a woman about 70 years 
old and represented a redundant mass in the maxillary anterior mucobuccal 
fold area. The tissue growth appeared to have been stimulated by a full 
upper denture. 

Grossly the specimen was studded with small white nodules that resembled 
tubercles. Histologically the tissue was composed of a discrete circumscribed 
collection of ‘‘epithelioid’’ cells (histiocytes) embedded in a fibrous tissue 
(Figs. 1 and 2). There were occasional multinucleated giant cells within these 
‘‘epithelioid’’ collections, some of them looking like Langhans cells. There was 
some round cell infiltration, but for the most part, the tissue was quite free of 
any other inflammatory exudate. The histologie picture resembled closely that 
of tuberculous granulation tissue. However, no tubercle bacilli could be found 
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in the tissue, and no caseous necrosis was present. Also the patient was presum- 
ably free from systemic tuberculosis. 

This tissue had to be considered as one of pseudotuberculosis analogous to 
the reaction seen in Boeck’s sareoid or in Blum’s ease. 


Fig. 1.—Low power picture of the tissue. A, Tubercles. Note the discrete epithelioid infiltration 
and lack of any caseation. B, Lymphocytic infiltration. 


Fig. 2.—Higher power picture of a tubercle. A, Giant cell of the Langhans type. 


Just as a polymorphonuclear leucocytie infiltration follows invasion by pyo- 
genic microorgranisms, proliferation of the reticulo-endothelial system may be 
stimulated by other irritants. Such collections of ‘‘epithelioid’’ cells may form 
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liserete nodules simulating closely tuberculous granulomata. There is apparently 
uo specific irritant, but a wide variety of them, that can stimulate the prolifera- 
‘ion of the tissue histiocyte. We have seen that the microorganisms of tuberculo- 
sis, syphilis, and leprosy will do it. Foreign bodies will do likewise. The products 
of faulty metabolism and tissue degeneration may also be incriminated. Lipoids 
mn the tissues call forth a marked histiocytic response, as seen in such conditions 
is xanthoma, Schiller-Christian disease, Gaucher’s disease, and Niemann-Pick’s 
lisease. Deposits of cholesterol, so often found in dental cysts, evoke a marked 
histiocytic and giant cell response. 

In Boeck’s sarcoid the etiology is unknown, but it is probably a virus that 
can be hematogenously transmitted, for the affection can be widely diffuse 
throughout the body. 

In Blum’s ease the tissue reaction was probably instigated by the presence 
of some unidentified foreign material. 

The etiology of my case is obscure. It seems difficult to believe that the irri- 
tation of the denture would bring forth such a peculiar tissue response. I have 
never seen this type of tissue reaction from such an etiological factor before. The 
constant irritation of the plate might have produced some by-products similar to 
the lipids, as the result of tissue destruction, that could have called forth this 
distinctive response. However, no such material was found on careful examina- 
tion. Lastly, the presence of the denture might have so lowered the tissue tone 
that an infection by an unknown virus, maybe similar to the one producing 
Boeck’s sareoid, took place with its accompanying histiocytic infiltration. 

From all this we must learn one lesson, namely, any lesion of the oral cavity 


suggestive of tuberculous granulation tissue must be completely proved to be 
such before a diagnosis of tuberculosis can be made. 
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CONGENITAL FISTULAS OF THE LOWER LIP 
REPORT OF A CASE 
HAMILTON Baxter, M.D., D.D.S., M.Sc., MontTREAL, QUE. 


NE of the rarest anomalies which affects the human body is congenitil 

fistula of the lip. Although the malformation has been recognized for 
many years and a number of cases have been reported, so many variations have 
been shown by congenital fistula of the lip that each additional case offers data 
which eventually may be of use in solving some debatable points for which no 
satisfactory explanation has yet been found. 

This anomaly is very rare in the upper lip. Ludy and Shirazy’® were able 
to find only five cases in an extensive review of the literature. It is more fre- 
quent in the lower lip. The condition was described by Demarquay? in 1845, 
and Madelung" made the first microscopic study of a specimen in 1888. 

The term, congenital fistulas of the lip, which is generally used to describe 
the condition now, was first used by Rose** in 1868. 

Numerous authors” ** 17: 2% % 1,5: 1520 have noted that the anomaly often 
appears in several members of a family and tends to assume direct heredity. In 
the cases reported by Demarquay,? Richet,'’ and Brophy* the condition was ob- 
served in three generations. It is more frequent in females and is often asso- 
ciated with other congenital defects. 

Etiology.—aA study of the cases reported in the literature reveals two note- 
worthy facts: First, the frequent association of congenital fistulas of the lower 
lip with other congenital defects, especially harelip and cleft palate; more 
uncommon associated anomalies were clubfoot, syndactylism, symblepharon, and 
accessory nipples; and second, the hereditary character of the condition which 
has been noted by Demarquay and others. Many authors have attempted to 
account for this anomaly. 

Demarquay* and Murray** both claimed that intrauterine disease of the 
labial salivary glands explained the occurrence of congenital fistulas of the 
lower lip. However, this hypothesis does not account for the constant situa- 
tion of the fistula on either side of the midline and the frequent appearance of 
other developmental defects. 

Rose*® supposed lip fistulas resulted from defective union of a hypothetic 
middle piece (Kinnstiick, or piéce mentonniére de Dursy) and the two lateral 
mandibular processes. That is, a similar process to that of formation of a lateral 
cleft of the upper lip. However, this hypothesis of formation of the mandible 
has long been discarded. 

Unterberger** and Oberst** believed that epithelial pearls cause the forma- 
tion of the lumen of these fistulas. Touchard?* and Meyer’ considered that the 
anomaly was due to abnormal invagination of the mucous membrane of the lip 
or to the formation of retention cysts. 
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In view of the frequent association of cleft upper lip and palate with fistulas 
and nipplelike processes of the lower lip, Hilgenreiner® concluded that the latter 
develop as an effort on the part of the lower lip to occlude the defect in the 
ipper lip by excessive growth. Stieda*' observed a median furrow in the lower 
lip of human embryos and on either side of this a small elevation. These eleva- 
‘ions were bounded laterally by a suleus. In certain cases, unequal growth of 
the inner and outer surfaces may occur, with reshaping of the lateral sulci, and 
he assumed that through abnormal growth of this kind lip fistulas may be 
formed. A phylogenetic basis for the occurrence of congenital fistulas of the 
iower lip was postulated by Sir Arthur Keith.’ He described a group of mucous 
canals on each side of the midline of the lower lip in sharks and stated that 
nossibly some atavistic relationship might exist between the two. However, 
Ludy and Shirazy were unable to confirm the presence of mucous canals or 
mueous labial organs in the shark or any of the Selachii. Some years ago 
Huber® advanced the hypothesis that during gestation pathologie fixation of the 
epithelium of the secondary notches occurs. These notches are situated on either 
side of the median notch of the lower lip. As a result of the fixation, the deep- 
est portion becomes buried as growth occurs until a short saclike tract lined 
with mucosa is formed. The reason for the fixation is uncertain. Recently, 
Sicher and Pohl*® have supported this view. Although the causal agent may not 
be definitely known, the hypothesis expressed by Huber and later supported by 
other investigators has much to recommend it, especially in the case of bilateral 
fistulas which are almost always symmetrically situated on either side of the 
midline. 

Description.—Congenital fistulas of the lower lip appear as depressions in 
the vermilion of the lip, varying from a dimple to a mucosal tract 2.5 em. long. 
The average length is between 1 and 2 cm. When bilateral, they are usually 
symmetrically placed on either side of the midline, but they may be asym- 
metrical. The lumen of the fistula may be too small to admit the finest probe 
or more than half a centimeter in diameter. The fistulas extend from the ver- 
milion border toward the lah’ gingival fold where they end blindly in the tissue 
of the lip. The tubular tracts usually converge, but may diverge as in the cases 
described by Oberst!* and Rose.'* However, they are never joined. Other con- 
genital defects are often associated with this anomaly, the most frequent’ of 
which is cleft lip or both cleft lip and palate. When bilateral cleft lip is asso- 
ciated with bilateral congenital fistulas of the lower lip, each fistula often termi- 
nates in a conical process which arises from the middle of a small depressed 
area. These projections may be short, long enough to fit into the correspond- 
ing cleft in the upper lip, or joined together to form a snout-like process. The 
fistulous tract opens at the apex of the projection, although Zeller®* has reported 
a case in which the conical processes showed no orifices. In some cases they 
may be small, end blindly, and may project into and partially occlude the 
semicircular orifices which form a slight depression at the base of the processes. 
Both the nipplelike processes and the mouths of the fistulas which open into a 
circular or semicircular depression possess contractility due to action of fibers 
of the orbicularis oris. 
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The fistulas may have no secretion as in the cases of Ruppe and Magde- 
leine,*® Ludy and Shirazy’® or may secrete so freely that they are a source of 
inconvenience or embarrassment. The size of the fistula and the number of 
secretory glands whose ducts open into it are proportional to the quantity of 
fluid secreted. The secretion is clear and somewhat viscid. Lane® states that in 
his case the fluid was neutral in reaction, apparently contained no amylase, and 
mastication caused an increased amount of secretion. Touchard,?* Unterberger** 
and others have reported that secretion is not stimulated by mastication. 

Histopathology.—Microseopic examination of congenital fistulas of the lip 
commonly reveals a mucosal tract lined by stratified squamous epithelium which 
ends blindly between fibers of the orbicularis oris muscle. Embedded in fatty 
tissue and opening into the lumen of the fistula are the ducts of the acini of 
mucous glands which lie in proximity to the tract. These glands vary in num- 
ber, and the amount of fluid secreted by the fistula is directly proportional to 
the number of glands whose ducts empty into the tract. Regnier’® has reported 
the presence of a few serous acini as well as the mucous acini which have been 
described by various authors. 

Differential Diagnosis.—This congenital anomaly has been mistaken for ex- 
ternal salivary fistulas of the submaxillary or sublingual glands and a notch in 
the lower lip caused by pressure from a maxillary incisor tooth. A wound of 
the lower lip might conceivably cause a deformity which could be mistaken for 
a congenital dimple or shallow fistula. However, a careful history and examina- 
tion should leave no doubt as to the correct diagnosis. 

Treatment.—lIf sufficient deformity is caused by the appearance of the 
fistulas or if the secretion of mucoid fluid causes inconvenience, removal of the 
defect is indicated. When the fistula is small and little fluid is secreted, a fine 
wire electrode may be inserted into the lumen and the lining membrane and 
adjacent glands destroyed by electrocoagulation. If the fistula is large, removal 
of the tract and subsequent plastic restoration of the surface of the lip is most 
easily accomplished by surgical excision of the fistula and glandular tissue com- 
municating with it or by elliptical incisions about the mouths of the fistulas 
parallel to the vermilion border of the lip (Lannelongue,® Hilgenreiner®). The 
operation is simplified if the tract is colored with methylene blue and then filled 
with low melting paraffin. Thus, dissection of the distended tract is facilitated. 
Careful suture of the margins of the wound in the vermilion border of the lip 
will leave no perceptible scar. 


CONCLUSIONS 


1. Congenital fistulas of the lower lip, a rare anomaly, are frequently asso- 
ciated with other congenital defects, often appear in several members of a fam- 
ily, and in several generations. 

2. Fistulas of the lower lip are usually bilateral, equidistant from the mid- 
line, and terminate blindly in the tissue of the lip without an intercommunicat- 
ing passage. 

3. They frequently secrete a clear, viscid fluid which is the product of 
mucous glands whose ducts empty into the tract. In most cases mastication 
does not stimulate secretion. 
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4. Esthetic considerations or dictates of comfort and convenience are indi- 
cations for removal. 
5. No hypothesis yet formulated which attempts to explain the etiology of 


congenital fistulas of the lower lip adequately includes the variety of cases 
whieh have been reported. 


Fig. 1—Shows the symmetrically placed fistulas of the lower lip. At the base of each 


semilunar orifice is a small rounded projection. The bilateral cleft lip and palate had been re- 
paired elsewhere at an early age. 


Fig. 2.—The x-ray film shows the approximate length of the fistulas and absence of any inter- 
communicating tract, 
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Accordingly, the following case is submitted because of the unusual size 
of the fistulas, abundant secretion, and absence of hereditary tendency to this 
or other congenital defects. 


CASE REPORT 


The patient, R. B., aged 20 years, had a bilateral cleft lip and palate which 
had been repaired at an early age. He complained of a free flow of clear fluid 
from two pits in the lower lip. The fistulas which were symmetrically situated 
on either side of the midline terminated in small rounded projections, at the 
bases of which the fistulas ended in semilunar orifices (Fig. 1). The flow of 
secretion was not augmented by mastication but was sufficiently copious to 
require removal at intervals. The fluid was clear and viscid. The fistulas were 
about 2 em. deep and 0.5 em. in diameter when distended, and there was no 
interecommunication (Fig. 2). In view of the well-documented tendency for 
this and other congenital defects to show a direct hereditary tendency, this case 
is of further interest in that no congenital defects were present in the immediate 
family, and that the grandparents on both sides were free from such stigmas. 

Surgical excision of the fistulas was followed by complete relief, and no 
evident scar remained. 


Fig. 3.—A _ photomicrograph of the specimen removed at operation shows the stratified 
—— epithelium lining of the fistula and in close proximity mucous secreting acini and 
ucts. 


Microscopic Examination.—The irregular stratified squamous epithelium 
lining of the fistulas is shown and in close proximity clumps of salivary mucous 
acini and ducts (Fig. 3). 
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HEREDITARY ECTODERMAL DYSPLASIA OF THE 
ANHIDROTIC TYPE 


THomas J. Cook, D.D.S., PHILADELPHIA, Pa. 


UILFORD,’ a dentist, presented a patient to the medical and dental profes- 

sion in Philadelphia in 1883, who had been edentulous since birth. He pub- 
lished a report of the case in the Dental Cosmos the same year and is given credit 
in the literature for reporting the fourth case of hereditary ectodermal dysplasia 
of the anhidrotiec type. 

Guilford’s patient, a male, aged 48 years, ‘‘was in perfect health, having 
never been confined to his bed by sickness a day in his life, was edentulous, and 
had been since birth. Examination of his jaws showed no peculiar condition of 
the parts that would not be found in the mouth of an old person whose teeth had 
been extracted years before. While he had an abundance of hair on his face as 
whiskers, and also in the axillary and pubic regions, his head was sparingly 
covered with a soft downy growth peculiar to early childhood. The rest of the 
body was entirely devoid of fine surface hairs, so common to the race. This man 
also had an absence of sweat glands.’’ 

Gordon and Jamieson? reported a case, a female aged 17 years, in which 
there were seven teeth in the maxilla and five in the mandible, with a history of 
one extraction, a total of 13 teeth in which the usual anatomic characteristics 
were absent. They also reported some variations in the density of bone as re- 
vealed by the roentgenogram in the maxilla and mandible. This patient also had 
a deficiency of hair and was unable to sweat. 

Thannhauser® reported a case, a male, aged 23 years, in which the deciduous 
incisors were reported as having been congenitally missing. Roentgen examina- 
tion showed atrophy of the middle parts of the jaws and confirmed the reports 
of the patient that the greatest number of anterior teeth had never developed. 
At the age of 17 the patient lost his hair entirely, and a lanugo-like fine hair 
began to grow in its place. 

De Silva‘ reported four cases, first, a male Sengalese, aged 37 years, who had 
only six teeth, all in the maxilla. Second, a Sengalese male, aged 1214 years, 
who had been bald since childhood, having been born with two canine teeth in 
the maxilla. When examined he had two lateral incisors and two canine teeth in 
the maxilla and two canine teeth in the mandible, a total of six teeth. Third, an 
adult Sengalese, who had a total of 17 teeth, and fourth, an Indian Tamil, aged 
45 years, who had two maxillary molar teeth and six teeth in the mandible. 

Lord and Wolfe’ in their excellent publication have arranged chronologically 
the cases reported in the literature, and also report two cases, a white boy aged 
6 years, who had six teeth, four in the maxilla and two in the mandible, all of 
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Hereditary Ectodermal Dysplasia 


1.—Scanty eyebrows and eyelashes and negroid type lips. 

. 2.—Peg shaped canine teeth. 

3.—Saddle nose and thin fluffy hair. 

. 4.—Roentgenogram of maxilla reveals two canine and a molar tooth. 
5.—Roentgenogram of the mandible reveals no teeth. 
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which were peg or cone shaped. Their second case was the maternal uncle of the 
first case, a white male, aged 32, who had two teeth in the maxilla and two in the 
mandible. 

The patient was a white male, aged 18 years. The following history was 
given Sept. 30, 1936: One of two boys in a family of nine children, he had been 
abnormal since birth in that he has a sparsity of hair over the scalp, few teeth, 
and does not perspire. As long as the patient can remember he had been unable 
to withstand high temperatures, either during the summer months, or after 
participation in athletic events. He reacted to these conditions with a headache, 
a feeling of dizziness, and had the sensation that he ‘‘is on fire.’’ Relief was ob- 
tained by drinking large quantities of water and applying water to head, face. 
and extremities. During the summer months, ever since the patient can remem- 
ber, he had been forced to spend his nights on the first floor of his home, and dur- 
ing really hot days of the summer, it was necessary for him to sleep out of doors 
His skin was always dry. 

Physical examination revealed velvety skin, absence of hair on extremities, 
thin pubic hair, saddle nose, congenitally missing teeth, and atrophic basilar 
murmur. 

Roentgenograms made in 1939 of the maxilla revealed three teeth, two 
canine teeth and one molar tooth. The patient had two molar teeth when 
seen in 1936; one was extracted since then. Roentgenograms of the mandi- 
ble indicated an absence of teeth. 


COMMENT 


Hereditary ectodermal dysplasia is of interest to the dentist because in such 
eases abnormal dentition is present. The skin seems thin and dry; the hair on the 
scalp is fine and sparse. The high and wide forehead and the usually present 
saddle shaped nose are quite characteristic in this disease. 


The writer expresses his appreciation to Dr. William F. Sunderman for the privilege of 
reporting this case in the dental literature. Doctor Sunderman will report this and two other 
cases in the same family, with complete clinical and laboratory findings, in the medical liter- 


ature at a later date. 
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Case Reports 


Case reports for this department should be sent to Dr. Kurt H. Thoma, 
53 Bay State Road, Boston, Mass. 


CASE REPORT NO. 31 


MALOCCLUSION: RESULT OF USE OF CHIN STRAP IN TREATMENT 
OF TUBERCULOSIS OF THE SPINE 


Mitton B. D.D.S., Campen, N. J. 


HE patient, J. M., was a negro male aged 12 years. 

Past History.—This boy was transferred from the Johns Hopkins Hospital 
and admitted to the Baltimore City Hospitals on July 29, 1937, because of 
tuberculosis of the upper thoracic spine. While at the Johns Hopkins Hospital 
a laminectomy was done. Following admission to the hospital, the patient 


Fig. 1. 


Fig. 2. 


was kept in hyperextension, and on Oct. 16, 1937, a body cast, including the 
head, was applied. This was used continuously until Sept. 9, 1938, at. which 
time the body cast was removed in favor of hyperextension by means of a 
weighted (two pound) chin strap (Fig. 1). This has been used up to the 


present writing (9 months). 
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Examination.—Temperature was 99° F., pulse 110, respiration 20, and blood 
pressure 100/50. 

Physical Examination.—The physical findings may be summarized as fol- 
lows: incisional drainage of the back (mid-line) and left base of the neck, 
staggering gait, poor muscular development, positive Babinski and Romberg 
signs, bilateral ankle clonus, hyperactive deep reflexes, and a diminished 
vibratory sense in the lower extremities. 


Fig. 4. 


The patient was unable to open the mouth normally, the limit being one- 
half inch. The moment one looked into the mouth marked variations from 
the normal were noted. The overbite and overjet of all the teeth were most 
marked. At no place in the arch was there any occlusion of the teeth. The 
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maxillary arch was extremely wide both to the labial and bueeal. The vault 
was almost perfectly flat, and the mandibular incisor teeth struck the palatal 
mucosa when the patient closed his mouth. The mandibular teeth, particu- 
larly the posteriors, were very carious. The mandible appeared abnormally 
small in comparison with the maxilla (Fig. 2). 

One of the most striking features was that of the gingivae about the 
mandibular anterior teeth. The gingivae at this point were loose, flabby, and 
hypertrophied to such an extent that they seemed to have literally ‘‘crawled 
up’’ to the incisal edges of the teeth. The tissue was freely movable, not 
prone to hemorrhage. The picture seemed to impress one that the pressure 
was causing the mandibular teeth to be depressed into the mandible (Fig. 3). 


Radiographic Examination.—On Jan. 2, 1939, the radiograph of the man- 
dibular articulation on the left appeared normal. The inability to open the 
jaw, therefore, was due to muscular atrophy, false ankylosis. On May 2, 1939, 
the radiograph showed a definite protrusion of the maxillary process and 
teeth. The mandible was retracted and the buds of the permanent third molars 
(including those of the maxilla) were destined to be impacted. The sinuses 
were clear (Fig. 4). 

Diagnosis.—Chronic proliferative gingivitis (of mandible) ; mandibular re- 
traction; maxillary protraction; false ankylosis of mandibular articulation; 
dental caries; and marked overbite and overjet. 
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The Relationship Between Incisor Overlap and the Extraction of Upper Tem- 
porary Teeth. By K. E. Pringle, L.D.S., England, The Dental Record 59: 
190 (April), 1939. 


In an examination of 850 orthodontic casts, Pringle found that incisor 
close-bite was much more common where there had been loss of mandibular 
deciduous teeth than where there had been no such loss. In the present article 
the author discusses the effects of the extraction of maxillary deciduous teeth 
on the incisor overlap. It was found by Pringle that while there might be a 
slight tendency for increased incisor overlap where there is loss of both maxil- 
lary and mandibular deciduous teeth, on the contrary, where there is loss of 
maxillary deciduous teeth only, there is no such tendency. 

Where the maxillary permanent lateral incisors had erupted, the extrac- 
tion of the deciduous molars in the maxilla tended to produce distal and 
lingual drift of the crowns of the lateral incisors. Many were edge to edge. 
The canines also tend to drift distolingually, being either in edge-to-edge or 
lingual position. There was also lingual rotation of the second deciduous 
molars. Extraction of mandibular deciduous teeth is much more common 
than extraction of maxillary deciduous teeth. Furthermore, one rarely finds 
extraction of maxillary deciduous teeth without extraction of the mandibular 
deciduous teeth as well. Pringle concludes that in cases of normal antero- 
posterior arch relationship, the early extraction of maxillary deciduous molars 
or canines allows the central and lateral incisors and canines, where present, 
to drift distally and relatively lingually to the mandibulars where the bite 
allows. There is, however, no tendency for the incisor overlap to increase as is the 
ease with mandibular extraction of deciduous molars. 


Studies and Reflections on Cleidocranial Dysostosis. By R. Debre, M. Lamy, 
and G. Sée. Annales de Medecine, Paris, 46: 1 (June), 1939. 


The study of five cases of cleidocranial dysostosis disclosed that the 
elavicular and cranial malformations are accompanied as a rule by other mal- 
formations of the bony structure, among which pelvic malformations are the 
most frequent, with those of the face and spinal column following. In discus- 
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sing the origin of cleidocranial dysostosis, Debre and his associates state that 
it is not connected with any infection and in particular not with syphilis. Cleido- 
cranial dysostosis is a genotypic dystrophy which seems to be transmitted as 
a dominant mendelian characteristic. 


Psychosomatic Medicine. Editorial, J. A. M. A., Aug. 5, 1939. 


In January appeared the first issue of a new periodical to be published 
quarterly under the title Psychosomatic Medicine. Psychosomatic medicine is 
not a revolutionary departure from well established laboratory medicine or from 
psychology. It brings instead to the study of disease an attack in which it is 
specifically recognized that every human being is a whole individual and not a 
loose combination of physical and psychic factors. The new method also takes 
into account the necessary study of the anatomy, physiology, and pathology of 
the nervous system in relation to the mechanisms behind the development of 
symptoms. Psychosomatic medicine, indeed, attempts to bring about a complete 
combination of art and science in the practice of medicine, through a systematic 
technique. 


Orthodontists may, perhaps, not be aware of the fact, but they are really 
practicing psychosomatic dentofacial orthopedics, that is, provided, of course, 
that they have not merely been pushing teeth around, forgetting to take into 
consideration the child holdjng on to the roots of those teeth. 


Heredity as a Cause of Partial Anodontia. Science, Sept. 1, 1939. 


Failure to grow a full set of teeth is a hereditary trait, that ‘‘runs in 
families,’’ and it is linked to hair color, according to Dr. Barbara S. Burks, 
of the Carnegie Institution of Washington. Tooth deficiency may manifest 
itself in any of the teeth: incisors, premolars, molars. Perhaps the common- 
est form is the failure to develop third molars or wisdom teeth. This is due 
to the same genetic factor that causes failure to grow teeth farther forward 
in the jaw. Sometimes, instead of a total absence of a tooth, the deficiency 
will be expressed by the growth of a very small, almost rudimentary tooth— 
a ‘‘peg’’ or ‘‘rice’’ tooth. Study of all available family histories, supplemented 
by examination of all brother-and-sister combinations that could be found exhibit- 
ing the deficiency, indicates that tooth deficiency and hair color are linked. 
That is, members of a family strain exhibiting tooth deficiency tend to have 
the same color of hair. 


Carcinoma of the Lip. Clinical and Pathologic Study of 390 Cases With 
Report of Five Year Cures. By E. T. Newell, Jr., Baltimore. Archives of 
Surgery, 38: 979 (June), 1939. 


Newell reviews 390 cases of carcinoma of the lip that were observed at 
the Johns Hopkins Hospital from 1900 to 1933. Besides affecting the per- 
centage of five year cures unfavorably, delay in treatment shows the need for 
more prompt attention to lesions of the lip. The proportion of patients who 
showed metastasis or recurrence on first examination (36.4 per cent, or 143 of 
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390 patients) indicates the seriousness of delay in diagnosis and treatment. 
The average duration of symptoms was in excess of two years. The lesion 
first noticed by most of the patients was a small, painless ulcer, which at first 
grew slowly. Scabs often formed, and the lesion sometimes healed before a 
raw area reappeared. Frequently the patients stated that they had had fever 
blisters before but that this time the fever blister did not heal. The lesions 
usually became worse after the use of salves and mild caustics, although there 
was seldom any associated pain. Other early lesions noticed by the patients 
were warts, cracks, fissures, leucoplakia, and chapping of the lips. There 
were 344 cases of squamous cell carcinoma, forty-four cases of basal cell 
carcinoma, and two cases of adenocarcinoma. Only 2 per cent of the basal 
cell lesions occurred on the lower lip, and none of the adenocarcinomas. 
‘Malignant wart”’ is a term used to indicate the papillary, squamous eell, 
low-grade type of carcinoma. Clinically a lesion cannot always be diagnosed 
as benign or malignant. Emphasis is put on the microscopic study in relation 
to prognosis and therapy. 


Secondary Impaction of a Second Deciduous Molar. By J. Bercher and G. 
Ginestet, Paris, Rev. de Stomatologie 41: 82 (February), 1939. 


The authors report a case of a boy 9 years 6 months of age whose maxil- 
lary right second deciduous molar was apparently missing; the maxillary 
right first premolar and right first molar had erupted and had drifted toward 
one another. A roentgenogram revealed the second deciduous molar whose 
roots had resorbed, below the alveolar mucosa. The maxillary right second 
premolar was in position right above the impacted or submerged maxillary 
right second deciduous molar. The submerged crown of the second deciduous 
molar was extracted and the second premolar brought into position. 

The foregoing is presented as a case of secondary impaction of a decidu- 
ous tooth. But actually, this is a case of a submerged tooth rather than im- 
paction because the tooth had already appeared in the mouth, and then all 
but lost contact with the oral milieu because of secondary influences. The 
submerged tooth rested under the mucosa and was not inclosed by alveolar bone. 

Two conditions are necessary in order to produce secondary inclosure. 

1. The second deciduous molar does not reach a normal state of crown 
eruption and occlusion as is found in the remaining teeth. 

2. After the eruption of the first permanent molar, the second deciduous 
molar is caught by the bulging sides of the adjacent teeth. Through the 
gradual progress and pressure toward eruption of the second permanent 
molar, the force of mastication and the resistance offered by the first decidu- 
ous molar or first premolar, increased pressure is brought on the already 
partly submerged second deciduous molar. 

The adjacent teeth continue to drift toward each other and the second 
deciduous molar is gradually forced below the alveolar mucosa and becomes 
an obstacle to the eruption of the second premolar. 

Treatment consists of the extraction of the submerged crown and open- 
ing of the space to allow for the eruption of the permanent tooth. 
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Book REVIEWS 


Annual Review of Physiology. Vol. 1, 1939. James Murray Luck, Editor, 
and Victor E. Hall, Associate Editor. Published by the American Physio- 
logical Society and Annual Reviews, Inc., Stanford University P. 0O., 
California, 1939. 


This new publication is intended to provide a comprehensive survey of 
the year’s research in physiology. The editorial committee and other con- 
tributors have handled their subject matter in the form of critical appraisals, 
analysis, and interpretation of the contemporary field in physiologic research. 
Orthodontists and dental specialists will find the chapters on ‘‘ Developmental 
Physiology,’’ ‘‘Growth,”’ ‘‘Physiological Psychology,’’ and ‘‘Endocrinology”’ 
of especial interest. Of more than ordinary interest to dentists will be the 
chapters on ‘‘General and Local Anesthesia.”’ Here will be found authorita- 
tive discussions on the physiologic action of the newer anesthetics. Valuable 
bibliographies and an excellent index are provided. 


Surgical Pathology of the Diseases of the Mouth and Jaws. Hertzler’s Mono- 
graphs on Surgical Pathology. By Arthur E. Hertzler, M.D. Surgeon, 
Agnes Hertzler Memorial Hospital, Halstead, Kansas, Professor of Sur- 
gery, University of Kansas. Illustrated. Pp. 248, cloth, price, $5.00, 
Philadelphia, 1938, J. B. Lippincott Co. 


The present book is the last in a series of ten volumes on surgical pathol- 
ogy by the author of the best seller, The Horse and Buggy Doctor. Hertzler 


realizes that as a general surgeon (although he likes to refer to himself as 
‘‘a country doctor’’) he is perhaps not as qualified to cover this field as is the 
oral surgeon and he frankly admits not having read the original references 
in his book. Nevertheless, the book is based on a lifetime of clinical surgical 
practice and is, therefore, worth the time of the dentist and oral surgeon, 
both of whom will find here much of value. 

Due consideration is given to the subject of nonmalignant diseases as well 
as to the malignant tumors of the lips, tongue, and mouth. While the illus- 
trations are not uniformly good they are, as a rule, highly interesting and 
represent original photographs of patients encountered by Hertzler in his 
many years as a practitioner. Hertzler’s ability as a writer allows him to 
present his subject matter in a concise and lucid manner and in his interesting 
and intimate style. The book has an excellent index. 


Plastic Surgery. By Arthur Joseph Barsky, M.D., D.D.S. Associate Surgeon 
in Charge of the Department of Reconstructive Surgery, Beth Israel Hos- 
pital, New York City, Adjunct Professor of Plastic Reparative Surgery, 
New York Polyclinic Medical School and Hospital. Illustrated, Pp. 355, 
Philadelphia, 1938, W. B. Saunders Co. 


Barsky has written a book that stresses the clinical aspect of plastic sur- 
gery and should prove of great interest and value to dental surgeons. The 
operative field of the dentist often entails plastic surgical aid. This volume 
will acquaint the dentist with the possibilities, if not also with some of the 
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limitations, of plastic surgery. Furthermore, the oral surgeon who feels quali- 
fied to undertake plastic procedures will find here much practical information. 
The illustrations are extremely revealing of the benefits that plastic surgery 
when properly accomplished can confer on. the patient. Chapters are in- 
cluded on plastic operations of harelip and cleft palate, the lips, cheeks, and 
jaws as well as on fractures of facial bones. There are many diagrammatic 
drawings provided to simplify the explanation of operative procedure. An 
excellent index is provided. 


Gould’s Pocket Medical Dictionary. Eleventh Edition Revised With Tables, 
Dose-Lists, Many New Words and the Pronunciation of Each Term. 
Flexible, Washable Fabric, Round Corners, $2.00. With Thumb Index, 
$2.50. By George M. Gould, A.M., M.D. Revised by C. V. Brownlow, 
Philadelphia, 1939, The Blakiston Co. 


A thorough revision and rechecking of the whole subject matter has 
been made and a number of new words and some new tables have been added. 
The Pocket Gould contains the medical words in current use by physicians, 
lecturers, writers, nurses, and related professions. It gives brief but in- 
telligible definitions and the pronunciation of each term. It includes tables 
of reference matter, a physician’s dose-list, and veterinary dose-list, based 
upon the latest U. S. Pharmacopoeia. The reference value of many tables in- 
eluded in this book is apparent at a glance. If the name of a nerve is un- 
known, it can be found by reference to a functional index, or its point of 


origin, distribution, or branches, etc. Tables of muscles, bones, arteries, bac- 
teria, phobias (about 90 tables in all) have been prepared for the work. 


= 
= 


Editorials 


The Eastern Association of Graduates of the Angle School of Orthodontia 


In this issue of the AMERICAN JOURNAL OF ORTHODONTICS AND ORAL SURGERY 
will be found the publication of the papers which were read before the final and 
closing meeting of the Eastern Association of Graduates of the Angle School of 
Orthodontia which was held in New York City, May 8 and 9, during the present 
year, 1939. Thus after thirty years of orthodontic activity the curtain drops on 
the stage of one of the most sincere and constructive orthodontic organizations 


of our time. 

At the time of its final meeting this association still numbered thirty mem- 
bers, all graduates of the Angle School of Orthodontia. The school, from which 
the society inherited its name, was started about the turn of the century in the 
city of St. Louis by one of dentistry’s most outstanding figures for all time. It 
may be safely and appropriately said that this school was the inspiration, the 
starting point, and now enjoys the tradition of having been the cradle of modern 
orthodontic practice as a specialty of dentistry. 

The Eastern Association of Graduates of the Angle School of Orthodontia 
was first organized on the Eastern seaboard of the United States in order that 
some of Dr. Angle’s early graduates might assemble, during the first years at 
least, once a month for the exchange of thought and ideas pertaining to their 
early practice and assist in guiding the direction and destiny of the new spe- 
cialty of dentistry which had but recently been pioneered by a handful of 
venturesome men. 

It has been written by Dr. Frederick B. Noyes, one of the early students 
of Dr. Angle, ‘‘As a teacher Dr. Angle possessed the greatest quality of a 
teacher, that of kindling interest, of stirring that interest into enthusiasm, and 
blowing that enthusiasm into a flame. That quality is not measured by the 
extent or the depth of a man’s knowledge—what a great teacher knows he can 
use in such a way that it stirs the fire; such a teacher is always willing to see 
his students pass him on the road.’’ 

It was then entirely natural and logical that those who had been taught by 
this man in their life’s work would organize a society for the construction and 
pursuit of orthodontic study. At about that time there was another side light 
upon the pursuit of orthodontic knowledge. It has often been pointed out that 
the Angle School of Orthodontia was originally organized oniy because dental 
schools were indifferent to the teaching of the subject and that they refused to - 
insist upon the students’ mastering something of the principles of orthodonties 
in order to receive the degree of D.D.S. which entitled them to enter exclusive 
practice, if they so desired. Accordingly, Dr. Angle turned to private teaching 
to train those who expected to make orthodontics their life’s work, and his stu- 
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dents after starting to practice naturally migrated together for further study of 
the subject. Hence, the Eastern Association was the first of several groups 
organized about that time. 

Important changes, however, have occurred since that time that alter the 
orthodontic organization picture. The American Society of Orthodontists was 
reorganized last year and became the American Association of Orthodontists 
which is now a nationwide organization made up of various district societies 
for the study of orthodontics. This, no doubt, offsets much of the need for 
smaller and independent groups for the study of the subject. 

More than one-half of the original members of the Eastern Association oi 
Graduates of the Angle School have passed on. The Angle School itself has 
ceased to exist; accordingly, there is no longer a souree for new members of the 
organization as it has previously functioned. 

In thumbing through the list of charter members of the Eastern Associa- 
tion of Graduates of the Angle School as listed in Weinberger’s presidential 
address one notes the following names: Jane Bunker, Samuel Cameron, Albert 
Crosby, Alfred Desnoes, Henry Ferris, Frank Gough, Milo Hellman, Harry E. 
Kelsey, J. V. Mershon, F. T. Murlless, Jr., Geo. B. Palmer, Wm. D. Riggs, R. B. 
Stanley, F. L. Stanton, and R. H. W. Stang—names that have taken an impor- 
tant position in carving orthodontic history and names that have been respon- 
sible for much of the advance in orthodonties. 

The Eastern Association of Graduates of the Angle School of Orthodontia 
will take a conspicuous place in the history of the progress of orthodontics as a 
serious-minded, purposeful group that made some of the most important con- 
tributions to the recorded literature of the subject during the first third of this 
century. May its ideals, its seriousness of purpose, its patriotism and allegiance 
to the specialty as a calling live on. 

It has been said, To know a subject, know its history. Ort] »dontie history 
is written in this issue of the AMERICAN JOURNAL OF ORTHODONTICS AND ORAL 
SurGERY by the publication of the papers read before the final meeting of the 
Eastern Association. They reflect a richness of tradition and tenacity of pur- 
pose that will be a source of pride to every man who is practicing through an 
epoch of history in which an important specialty is being born, a specialty that 
is destined to contribute more and more to the welfare of childhood. The read- 
ing of these papers will serve to call to mind to the younger men particularly, 
now enjoying the practice of orthodontics, that much has been given to the spe- 
cialty by those who blazed the trail of experiment, uncertainty, and who step by 
step created the orthodontic highway that we are pleased to travel today, from 
which many of the quagmires and cobblestones have been removed. 


It was deemed advisable at the last meeting of the Eastern Association of 
Graduates of the Angle School of Orthodontia when all were present, and in 
agreement, to adjourn “‘sine die’’; thus another important chapter in ortho- 
dontic history is written and the papers read before the final meeting are re- 
corded for all time in this issue of the AMERICAN JOURNAL OF ORTHODONTICS 


AND ORAL SURGERY. 


H.C. P. 


Editorials 


The Dues of the A. D. A. 


At the meeting of the American Dental Association in Milwaukee in July, 
1939, a special reference committee, headed by Vern D. Irwin of Minnesota, 
reported on the proposed amendment to increase the Association’s dues with 
final recommendations as follows: ‘‘(1) Societies be urged at once to make such 
changes in their constitutions and by-laws as will authorize those organizations 
to eollect an additional $2.00 dues for the American Dental Association. (2) 
That the American Dental Association and all component societies carry out 
thoroughly a plan to acquaint the general membership with their own needs as 
expressed by the demands of the aggregate membership in the Association.’’ As 
a result of this report a motion to postpone action for one year on the amend- 
ment to increase dues was carried. 

The American Dental Association is one of the largest and most representa- 
tive professional groups in America and prides itself in having a membership 
of 70 per cent of practitioners at large. The organization has grown in mem- 
bership, influence, and vigor far beyond the fondest expectation of its original 
founders, and now it finds itself in an important position insofar as it influences 
the destiny of American dentistry. On account of its size and numerous activi- 
ties it has an important financial problem. 

One of its outstanding activities at the present time is that of its National 
Health Program Committee, which is headed by Dr. Oppis of Chicago, this Com- 
mittee being the spearhead that determines the future relations of dentistry and 
the Wagner Act. The House of Delegates has recently voted this committee a 
substantial amount of money from the budget of the American Dental Associa- 
tion. The action of this committee, it is understood, will mean much to every 
practitioner of dentistry in America. There will soon come a time, no doubt, 
when every dentist in organized dentistry will be called upon to contact his 
Congressmen and Senators by wire and letters to enlighten the legislators to the 
fact that dentistry is definitely not a trade but a profession, and that its future, 
insofar as its relation to socialized medicine is concerned, should be directed on 
an entirely professional basis, the same as medicine. 

It has often been said the dental profession is legislative-minded, and its 
legislative programs, as carried out in various states, are envied by both the 
legal and medical professions. The outstanding state laws as enacted in almost 
every state in the union have the effect of abolishing the quack advertiser and 
safeguarding the health of the public. These have been the result of organized 
dental activity, and there is no end to the good work which has been accom- 
plished by the legislative committee of the American Dental Association. Good 
examples are the progress in the Army and Navy, and public health; in addi- 
tion to this much State Legislation has been accomplished through the constant 
vigilance of groups connected with organized dentistry. 

The Council on Dental Therapeutics is another active group that is con- - 
stantly handicapped in its work on account of lack of funds and is in need 
of assistance. The activities of the Research Commission, under the chairman- 
ship of Dr. Lowry of Detroit, which has done such wonderful work in connec- 
tion with the Bureau of Standards at Washington, D. C., in making the investi- 
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gations of dental materials, is hampered by lack of ample funds to carry on its 
work, as is the American Dental Association Library. 

The Bureau of Public Relations, under the chairmanship of Dr. Lon 
Morrey, is carrying on an active campaign directed to inform the public. It is 
a highly meritorious activity and should be broadened in its scope and en- 
deavor ; however, this Bureau is limited in its activities on account of the limi- 
tation placed on its budget. 

The new work done by the Committee on Scientific Exhibit, under the 
leadership of the Chairman Dr. Geo. B. Winter, has attracted much attention for 
dentistry as a progressive profession ; notwithstanding, this work cannot go o1 
without more funds to carry out the momentum that has been established. 

For every dollar spent in dues for membership in the American Dental As- 
sociation the member receives value far and above his expenditure because or- 
ganized dentistry is keeping the profession intact, is keeping it effective in 
legislative matters, and is constantly on the alert in the present era to prevent 
the profession from being regimented into some type of socialized practice, which 
if done would offset much of the fine progress that has gone before. 

A new era is here; all dentists should put their shoulders to the wheel and 
take the initiative to see that the local, state, and national dues are raised suf- 
ficiently to meet the requirements of modern organized dentistry for, after all, 
in this day and age this organization is the guiding hand that will maintain for 
dentistry the progress that it has achieved in the past and particularly will it act 
as a unit in this era when organized units only are effective in professional mat- 
ters pertaining to the public good. 

The good work of the A.D.A. cannot proceed without funds, and the money 
spent on organized dentistry at this period of history is the most lucrative in- 
vestment a practicing dentist ean make, because he knows this will pay dividends 
not only in material reward but also in public health and public esteem as well. 


News and Notes 


American Association of Orthodontists 


The Thirty-Eighth Annual Meeting of the American Association of Orthodontists will be 
held in Chicago, Ill., May 13 to 16, 1940, at the Edgewater Beach Hotel. All ethical members 
of the dental profession are invited. 


CLAUDE R. Woop, Secretary-Treasurer, 
608 Medical Arts Building, 
Knoxville, Tenn. 


Public Relations Bureau, American Association of Orthodontists, Dwight 
Anderson, New York, Director, to Distribute 50,000 Reprints 


At a meeting of the Board of Directors of the Public Relations Bureau of the American 
Association of Orthodontists plans were made for the distribution of 50,000 reprints of an 
article ‘‘Make Way for Even Teeth’’ which appeared in a recent issue of Parents’ Magazine. 
This article, although written by a layman, was reviewed by the Bureau, which made a number 


News and Notes 1023 


of suggestions that were subsequently incorporated by the author. Personal letters in which 
copies of the article and suggestions for its use were included have been mailed by the Bureau 
to the membership of the American Association of Orthodontists. It is hoped that the 
members of the association will avail themselves of this opportunity and follow the directions 
of the Bureau relative to the distributice of the reprints. An article dealing with orthodontic 
results has recently appeared also in You magazine. The Bureau cooperated with You magazine 
in the preparation of this article. Orthodontists are urged.to familiarize themselves with both 
hese articles. 

Among the plans now projected for the immediate future is an article to be prepared 
for publication in the Journal of the American Dental Association. The purpose of this 
rticle would be to bring before the membership of the American Dental Association the 
vork of the Bureau as well as the aims and purposes of the American Association of Ortho- 
lontists. Among further plans discussed on the work of the Bureau to be initiated in 1940 
was the method of bringing orthodontics to the attention of public health workers, health 
‘dueation teachers, and others in promoting public health work. 

The report presented by Dr. T. W. Sorrels, Chairman of the Public Relations Bureau, at 
the meeting of the American Dental Association at Milwaukee was read and discussed. This 
report contained many valuable suggestions which the Bureau intends to use as a basis for 
future planning. 

Dr. Joseph D. Eby, who has been active in the work of the Bureau since its inception, 


was unanimously voted Vice-Chairman of the Bureau. 


Great Lakes Association of Orthodontists 


The Thirteenth Annual Meeting of the Great Lakes Association of Orthodontists will be 
held at the Dearborn Inn, Dearborn, Mich., on Nov. 6 and 7, 1939. 


British Society for the Study of Orthodontics 


A meeting of the British Society for the Study of Orthodontics will be held Nov. 6, 1939, 
at Manson House, 26 Portland Place, W. I., London, England. The following program is 
scheduled: Mr. Cale-Matthews, ‘‘Past the Age? Adult Orthodontic Treatment’’ and Mr. 
Wilson Charles, ‘‘Some Fallacies of Modern Orthodonties.’’ 


North Atlantic Orthodontic Society 


The Eleventh Semi-Annual Meeting of the North Atlantic Orthodontic Society will be 
held the afternoon and evening of Wednesday, Nov. 15, 1939, at the Hotel Pennsylvania, New 
York City. All ethical members of the dental and medical professions are invited. 


WALTER H. Jacoss, Secretary, 
124 West 93rd Street, 
New York, N. Y. 


Notes of Interest 


Dr. P. J. Ritt announces the opening of his office in 314 Third and Main Building, Evans- 
ville, Ind. Practice limited to orthodontics. 

Dr. Floyd E. Gibbin announces that Dr. Effie M. Milner is associated with him in the 
exclusive practice of orthodontics at 333 Linwood Avenue, Buffalo, N. Y. 
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OFFICERS OF ORTHODONTIC SOCIETIES* 


American Association of Orthodontists 


President, William A. Murray. - Evanston, Il. 
Seoretary-Treaswrer, Claude R. Wood - ~ - - Knoxville, Tenn. 


Central Association of Orthodontists 


Secretary-Treasurer, L. B. Higley Iowa City, Iow: 


Great Lakes Association of Orthodontists 


President, Ira A. Lehman. . Detroit, Mich. 


New York Society of Orthodontists 


President, Franklin A. Squires. -~ -~ ~- - White Plains, N. Y. 
Secretary-Treasurer, William C. Keller. ~ ~ ~ ~ ~ -~ - New York, N. Y. 


Rocky Mountain Society of Orthodontists 


Secretary-Treasurer, George Siersma - Denver, Colo. 


Southern Society of Orthodontists 


Southwestern Society of Orthodontists 


President, J. H. Weaver - Houston, Texas 
Secretary. Treasurer, R. E. Olson - Wichita, Kan. 


Pacific Coast Society of Orthodontists 


Secretary-Treasurer, Earl F. Lussier. - - San Francisco, Calif. 


American Board of Orthodontics 


Seoretary, Charles R. Baker -~ - - Evanston, Il. 
Treasurer, Bernard G. DeVries Minneapolis, Minn. 
William E. Flesher - - - - ~- Oklahoma City, Okla. 
Frederic T. Murlless, Jr. - - Hartford, Conn. 
Oliver W. White - - ~- - - Detroit, Mich. 
James D. McCoy. - - . Los Angeles, Calif. 


Foreign Societiest 
British Society for the Study of Orthodontics 


President, 8. A. Riddett 
Secretary, R. Cutler 
Treasurer, H. R. Evans 


*The Journal will make changes or additions to the above list when notified by the 
secretary-treasurer of the various societies. In the event societies desire more complete pub- 
lication of the names of officers, this will be done upon receipt of the names from the 
secretary-treasurer. 

tThe Journal will publish the names of the president and secretary-treasurer of foreign 
a e — if the information is sent direct to the editor, 8022 Forsythe, St. Louis. 
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Dr. WILLIAM A. MurRAy OF EVANSTON, ILL., PRESIDENT OF THE AMERICAN ASSOCIATION OF 
ORTHODONTISTS. 
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